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( 1 ) ft^m 

ij^7 6, 0 0 07118 7, 0 0 0y;H-> (SDS-# 

(2) ««£ 

*<)3. 6 75M4. 6 (^tt^aUvSc®!) 
[ffjfcJg 3 ] Ba?iJ*tC*5ltSgE^J#^ 1 Xtt 2 ir^-r 

jfcjg 1 Xtt 2 £E«0>fi8fe*.£HPX. 

■raw** 4 £Ett®iuft*.sBX®BifDH£. 

( 1 ) *HHi 

$«J7 6, 0 0 075S8 7, 0 0 0 h > ( S D S -tf? 

(2) 

M3. 6 75M4. 6 (^«^«^ac»)) 

-[it «?i.-7 ] - »jHE»#3&«.-y-;i/-3— -3-jsth - 

[»^3S8] DNAa«EJ»l»C*ltt«E*HH»3Xtt 

[ffitjfcJH9] DNA*t, «fi^3-h*©^fi{cSo* 
$U&£*..&;:£:&:<. E5>«fc4stt-5Ey>J#*MXtt4 

K*tnaiEJ>ifc*w-*aHio i iax«2SJw±^fi&© 

[fitjfcJRlO] DNAj6<E5iJ3Efc*H:J-*E3W»5X 
tt6J;^rffiSE5>J«r*-r4»*3H7. 8X«9ICfE« 



/X^T-U«>AJRXtt"5r9A^^-B©«*«tcS*-rs 
f»5fcJS 7 . 8 . 9 Xte 1 0 icEXOtttt^tanROSit 

[|ft#B 1 2 ] It^tofcJMfT* 5fif 3fcJS 7.8. 
9. 1 OXttl lfcE*©Jfc»Affl»*©»fi#tt. 

3] gWSIMgfc^^-tf^XS F 
— B 1 u e s c r i p t II SK ( + ) 
5f»#JS7, 8. 9, 10. 1 1 X»i 1 2 KE*©fift 

10 [«^JS14] &R|ft^«Jft*SRtfgS«£$& 
pH2 755 8®«#:«*K:iM[WL. fl«2 5 75M6 51C 
Tf 17556BIBUSHt-r*»#B4. 5, 6, 7. 8. 

9, io. li. 1 2x«i 3 \zmm<Dm.i&x-Mmm<D 
atiA. sas. ttw. aw. -f^ja^Dvhir??^ 

»»«/Xtt»«XSC«SCSc«lCJ:»3««l-r*llWi*4. 

20 5, 6. 7, 8. 9. 10, 11, 12. 13X1414 

£Ett©ra*£U*x©»ifi3rtt. 
nir&H 1 6 ] tf)i=i-7>m&m 3 ^±©ii5ctesg*& 

*f JCttJfcJS 1 CE*Oia*Affl»**fffflS*TBE«» 
[»#JS 1 7 ] l«ASi9*;*»TE©3fl:9*Mtt*£ 

1 6 \zmm<D&7c&mmm<D&8iJim. 

( 1 ) SB 1 * 

jji<j7-6— -0 0-0 75S8-7-, 0 0 0:501/ h> (SDS-* 

30 'J 7 2 U 5 pyjl'tt&ftM) 
(2) 

«3. 6 75S4. 6 

m&m 1 8 ] ttMimmxtfs&mtz&v&fm* 

»4tt5»^l 6X141 7 KiEtt©i§7ctt®*» 
[»*^ 1 9 ] *7cttlM»ffi^Mf»Xtt»f»K«ttR 

*-6M** i6. 17XU18 \zmm.(^m7tmmm<^ 

40 «»*«6. 

^-XRtf/Xtev;!, h'S^*— XT**I»*3B 1 
6 . 17. 18X1419 fcEtt©i!7EiSaB»*©**2r 

ft. 

[fi#f2 1] S5ctt^«OSS^5 0% (w/ 

w) etT©*aF*«fK«i»A.iB»***?SF-e-u*. fift 

4 071I5 5t;. pH5 7iSl 0Tf^ffl$-a--5W^JSl 
6 . 1 7. 1 8. 1 9X142 0 IC JB«©S7c141fif»«© 

50 



( 3 ) 



7-322883 



2 2 ] #X7cttttK*< -> A 

*916, 17, 18, 19. 2 0X132 llCfE«©S 
7cffiBtffr»©^&7j*fc. 

[0 0 0 1] 
[0 0 0 2] 

[!£*©&fl5] H/AD-7B. y;i/n-^2^*iM 

[0 0 0 33 M£#|©ll#£*iJ 

*»js*x.s. «f.#o*ffi«, mmm 50-154485 

— 7?. &m<n?5m\*. mm 
-BB-5-8— 2-1-6-6-9-5 n / £mfe-&z-b&-z>n-2>-& -5 — 

fl-KflttH-rfco-e**. w#©77te«. 

©It&ttJtttW^&fc©©. H/AO-X*f#)5>5 
SBR-T *©lc— ^©SWIfclSfcRU b*»t>, 
tins hl/An-XiU 5% (w/w) tI'>T*4 
tV^W^ofe. »#©*Sttt. hl'AO-Xf© 

hW\n— *©iR**Jbtf*:i£atJgS 

[0004] «*»*ttHt«*. mmmft 

«3HftSRUfci21*. U^tf^A • Xfcf— >-XM- 1 
1 ^TVUXPA*^- • Xfc°-->-XQ 3 6 &£*©$»£ 
*«^«3«±©a^W!JMM»S*j» 



Hi;< UVfc'^A ■ xe-/-XM- 1 1^7fXOA 
9, Bikini: hUAD-Xti/JPn-XROI/Xtt 

W\n— 7.^JtfeM^M(C#f,nsci tiftt), KW\ 

n —x \z.Ht>*msma\t& < m&a nx ^ < *> © &ab 

?#£tl5. L/fr>L&7&<£. UVbf^A • xe- S— XM 
- 1 1 fcTVI/XDA*^ — • Xfcf— >— XQ 3 6 fc^^ 
10 »*©«£!&&**$)"?&<. H/AO-X J ?>*a!:H' 

[0 0 0 5] —73, Bl^©lfiifc*.DNASflf©lti*ett 

JPrfr-sttiZCtt*, PWWSn-H 

[0 0 0 6] 

[0 0 0 7] £©f£IE©53iJ©@6<]te. *C|«SftftB 

— *©«iet*ft*s«-r*ti-tfc*-*j— 1 



30 [0 0 0 8] ZOKmoU *,\Zft\<DB&H*. •€■©««£ 
[0 0 0 9] 

[0010] cosswtt. strE^-©^s^. ^©*&& 
[0 0 11] d©fg0J!te, WIB^HWSIIS^. — 

[0 0 12] 

[ftUB] £©«!»£.»:*»»*.£»*«:. ^3-Xl 
3 &±©a7cttJBt&»l;:«*fl! LT*Sl: h U-A P- 
50 x«jg£^TS#S7cte«K£±/«-f-5. 
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[0 0 13] Cl©%K©iSig^ftlcL/i*ioTBKte^ 

fc&mmrnte. mmm<D&Wkz_Mmm&ttgt&}®§Mz 
[ooi4] z.(Dmn<D^mjm\z^<o . y/i/^-xa 

[0 0 15] £<Z>S£BJta» ^3-Xl^«3«±Oi 
— XM- 1 1 ❖TJl'XDA'i;?- • Xtf-^-XQ 3 6 

-luxtt mmQ3 6 j t55. ) . *igra#*«* 

5 A ^ n T h if =7 7 4 — * fT-Sfl* 

(1) fpffl 

/\D-**ffifc*T*#jB7Etw**aEj*-rs. 20 

(2) ^» 

W7 6. 0 0 07)58 7, 0 0 0 h > (S D S 

(3) 

«3. 6 7)54. 6 
(4) £jgfi& 

pH7. 0T6 0»IB-r>*3.^— h-rst, 3 57)5 

— (5) MlpH 

4 01CT6 OflflfK >+i^-ht4t, pH6. 47) 30 
57. 2ftiffKSarpH*wf. 

(6) »ftSEtt 

PH7. 0T6 Ottfffl-f >^3.^C— 3 57)5 

4 01Cfl-iE*T5fei£T**. 

(7) pHjfgft 

2 5tTl 6^IW-f >*a.^— h-T«t. PH5. 57) 
511. 0#jft*T5fcjrr**. 

[0016] cn&aft*wttK**iii-r'«ff 

[0017] 40 

i&mw i ni&aBtaiis] 

[0 0 18] 

[HIMU-l »*M-110««] 5 0 0ml 

^77xn(cv;n — X2. 0% (w/v) . ^yh> 

0. 5% (w/v) . BSI+XO. 1% (w/v) . 

ittijcirth'jfAo. i% (w/v) si.umm.— * 

fgrt'J^AO. 1% (w/v) &^trJ*#ttife (pH 
7. 0) £ 1 0 0m 1 "To 1 2 0'C-C i 2 0^5■K^- 
^#:*tfe(C U >/ f^A • X tf— >— XM- 1 1 50 



U ifeSIT. 2 71CT2 4^fWa«*Lfc. »J*. 

3 o \®v\-7T-*>i?\z±.ii£.mmi$.v>mfcmi& 

£2 0 l iO. ±IET»fcll8Hi** 1 X (v 

/v) ML. *##iftSpH6 7SS8fc« , &:3:3, 3 
01CT-2 4B^mil^M^«*Lfe. 
[0 0 19] Jfcfc. ±eT»fc«FfM*tt 1 8 1 £jgii5EE 

IfcUifcdhilltt 1 6 1 izmWtT>^=.OAt: 2 0 Xftftfc 
ft-Sck^lcin*.. 4*CTiP*IMiHl», 0 

•5{CB!fSfT> ; E-^A*7jn^.. 41CT?2 4R#fW9tB&, 

JSWK (pH7. 0) KjgflSU lOmMMW 

(pH7. o) izMvx2 4mmmmm, m>bftM\z£ 

D^f£#j£|Sfc£Lfc. »6nft±f*fJ610mMjll 
flW& (pH7. 0) KiDWftS-frT^fcJKV- 

8H^>3&fc^n-7 h^^-^TJ^A tdeae- 

h 3/1— 71/ j icH^fU OMA^O. 5MI:l#t5i 
Yt^-h'J^A©S«^]gHT. *5AfC 1 OmM«?mig« 

« (ph7. o) ^a^Lfe. mmmji<omm^tsm 

ft&WMl'. 2 M8fe^7 > : Ezi^ A£^tT 5 0 mMit 

n«£ (pH7. o) \zK\sTi ommmm^ 

^T^-^A^tf 5 OmM#?®E|g«M (pH7. 

o) iz^tjw-mit^^T^rzM^-mm^u-rhif 

57 j—miJyi± r^JI/hH/i— 71/j tcfttffU 2M 
7il:5 0mM»iEiW (pH7. 0) 

mmm (ph7. o) tc«to3FiBft*-a-T*i»fc3([v— 

-JI/HW- 5 5 J fctfUKTU #9 At 5 OmMitli 

i(pH7. o) *a«b. mmmfrzmm&'Sstsmft 

&w&.vtz. z\<D£?\zLTfttm.istzBmM- 1 1 <ntt 

iSttttWl 9 5JWS/mgaa*T*0. 4KStt«fE<M 
1 1 *3fc0*t|2 2 0J|MfcT?*-3fc. 
[0 0 2 0] JW3. CWfSWSjBET, ■JWOfgtttttfc 

^M^t-Xitl. 2 5% (w/v) ^tr 
5 OmMMW (pH7. 0) £4m 1 tO, £n 
fcHWtt* 1 m 1 flO*. 4 0*CT6 O^WO+a^- 
hLTKJSS-a-fcfc. KfS**l OOtTl Ofl-RflJnf^ 

MfflM5©l¥tt<!:tt, J:B*ftTC*^T. 1 Affile T 
7Ph^>^^-— X 1 ymo 1 (Cffl^-r-5a7C^£(g;T$ 

[0 0 2 1] 

[*««l-2 »*Q3 6©»«] -1 tBI 



( 5 ) 



#M¥7 - 3 2 2 8 8 3 
8 



snomgimmQ 3 6#<. lsto, *<j2 9 5 

[0 0 2 2] 
[0 0 2 3] 

[Hifc#l2-i i¥m] *KiLxyjl/zi-x. 

-X£2 0% (w/v) ^tT5 OmM^illllfafc (pH 

7 . 0 ) tenuis 1 -vm^mmmM- 1 1 x«*f«sg* 

fQ3 6^1K1 gifcO 2igftflpx.. 40tt48Bf 



10 



mm&mm.fct7u-?b>f : 7 7<<-mt> : ?& twb-t- 
3 3 0 j {-ft#L. ^m^©«j@s&Kv-®i^ii®#T 

ff- ITR I -8 0 1 2Mb Tr^En^-LfcjjtS. SSTfc 
T*^Af'^S*<£-0. 5 m 1 /frOSfogTjliKT-S £ 

S2ic, tn^en, **m-i 1 *fcuiSQ3 6£jo 

[0 0 2 4] 
HSU 









hack) 




y & a - x 


33.4 


100.0 




V )V h - X 


28.5 


100.0 


^ h »; a--* 


PI 


23.3 
25.9 


35.0 
65.0 




P2 


21,6 
24.1 


85.6 
14.4 




P3 


19.7 
22.6 


92.7 
7.3 




P4 


16.7 
21.4 


93.5 
6.5 




P5 


17.8 
21.0 


93.4 
6.6 
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[«2] 



m- — *— 


fi-tt*-*-©** 


-m-u-nma-)- 


-H«tt-)~ 






33.4 


100.0 






28.5 


100.0 


m^u — >c 


pi 

+ N h y * 


23.3 
25.9 


35.5 
64.5 




P2 


21.6 
24.1 


85.8 
14.2 


? ;i> N ^> <9 t — 


P3 


19.7 
22.6 


92.9 
7.1 


v;p h^^tr 


P4 


L8.7 
21.4 


93.3 
6.7 




P5 


17.8 
21.0 


93.1 
6.9 



[0 0 2 6] *lfttf«2C!>*t*a»S?ll&j&»fcJ;3fc:, 



50 



0. WKP2 71MP 5OtlttB»»Sfc0 8 5%&>± 

[0 0 2 7] «KP 175SP5*4MH-r'«, * 

^HMk^xaiKttiMife^^^^XJiMIHIB fXT-10 
16 (Na'l) J 0 cm. fi£ ImOyv 
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10 



^SfTk* S V 0 . 13 <Dffim.T~&mLtz. ®mm<Dffim 

fi£^is^. sip i75SP5wu-rn*^@^-e9 7 

[0 0 2 8] »MP 17JSP 5£HjeT^<» 

C:n6«ISroi/i-rn^*5 Omg t 0, 5 0mM^l 
(pH4. 5) lmlCSSI. ^3 7 5 5- t? 



10 



1 Rt>**2 £a^KJ^<8ttlU£«;ftj£tt#? u-vh if 

-XiWKkfflSnfc. W»CLT. t«P 17iSP5{Cj3 
-75 7- tf*f^ffl*-BrfciC15. fSPlWP2*5 

PSttl^OV^h — XillKPl*. *fRP4ttl 

ftT<D-?)l\ XtilP2*. *&. «KP5te2# 

l — xhffiKP l 
[0 0 2 9] 
[383] 



8 ft 




h U AD-X(X) 




PI 


36.2 


63.8 


1.07 


P2 


52.0 


48.0 


2.06 


P3 


61. 4 


38.6 


3.02 


P4 


68.3 


31.7 


4.09 


P5 


72.9 


27.1 


5.11 



[0 0 3 0] [«4] 











PI 


36.0 


64.0 


1.07 


P2 


51.5 


48.5 


2.02 


P3 


61.6 


38.4 


3.05 


P4 


68.1 


31.9 


4.06 


P5 


72.5 


27.5 


5.01 



[0 0 3 1] g3S^g40jg*l MP 175MP 5 
[0 0 3 2] et±©ttjRttt-&WlC*iJKr*t, «rKP 



[0 0 3 3] 

[§eifc#l 2-2 " >r ■ U A U r*- 

^*-J , ^2 2 7#, ^6 8 0-6 8 51 (1970 
t«*UT^4*ttfcJpi;T»»»**SDS-# 

1 , #*Q 36ife, 5H=-»iW 7 6, 0 0 0 8 7 , 
0 o o ^ h >i:ffiStftttit:»-/t > HtfWSft 
fc. ft**, C^t^O^Sv-^tt. ^->> (2 0 

o, o o oyjib» . $-ii=7$ h~>y— tf (i i 

6, 2 5 0y;i/h» , 7t^7t'J5- tfB (9 7, 
4 0 0;SOH-» . Jfai7jl/^> (6 6, 2 0 0yjU 
b» '&tfjr-#T)l7=L> (4 5, 0 0 0^h» T 



( 

11 

[0 0 3 4] 

immm 2-3 0 

LfztZ.Z, Wmu- 1 1. »gQ3 6 <!:*>, *<J3. 6 
71M4. 6{'^«^*^Lfe. 
[0 0 3 5] 

[HH&0IJ 2-4 SiS^A] 0,50 mUtim. 

ffifflm (pH7. 0) 4>T6 o^w-o^o-^-h-r^ 

*fr-eaifebfetCl^, 01X«E12{C^-rJ:5(C. » 
IftM- 1 1, mmQ3 6 <hfc. 3 5 7^314 0t:#3ff ICS 
jgfflK£^bfc. 
[0 0 3 6] 

[H^2-5 SgpH] #ftfcJ:t), pH©ffilf 

^i^-hTS&frTSJIffcbfciiCl^. 03X«04IC 
^•TJ;^{C, MBM- 1 1, mmQ3 6 tfc, pH6. 
4 75S7. 2tti£l;:SapH£^b£:. 
[0 0 3 7] 

[*gfc0!l 2-6 f&S^te] 0,50 mMM 

H«fi£ (pH7. 0) tfTeO^fflO+a^-hl-S 
$zVrvU.tk\,tztZ\*>, @5X«@6tC^-rJ:plr, g£ 
SgM-'l 1, ffQ36tfc, 3 571^4 CCf+jff^T 

[0 0 3 8] 

[mgfc0lJ2-7 pH££1£] Affile J; 0, pHOffli 
5 0mMH^*I«i&, MttiSffttXtttttt:*- MJ * 

A-^7Km±hU^A^»^4>. 2 5TCT1 6Wf|tl-f 
J^!t^=:>.t:*.*ftT.itlfc.Ufc.t..CS.,...BI..7_XiaH.8. 
fc^TJ:-5fc:. ifM-ll, fiQ36tfc, pH 
5. 575S11- 0ttiE$.T~£feT~fc-Drz. 
[0 0 3 9] 

[*^J2-8 N*3S75/&BH?U] ttttti:?), 7 

>-y- IT4 7 OAij £<sefflbT##rb££;i3. BNSiM 
-lilt N*^»zBH^J*»ci3tt-5BH?»J#^7lc^-rT 
5 J &m LT H & £ £ rt^JlHi b fz. 
[0 0 4 0] ra«^4J-tff INlQ3 6te, N 

# l x ^ -a c: t am w l 

[0 0 4 1] 

immm 2-9 gp^y 5 j nmm mmm 1 - 1 t» 
fzmmmmM- 1 1 zm&t o. 1 omMhux-tt 

(pH9. 0) ICML-T4tT18WSm 
1 OmMhVX-imMffi®. (pH9. 0) £jto*.Tg£ 
laS^lmg/mltLfc. lm 1 t 

o, 'j->*;px> K^y^-- 1*£ l o n gin*., 3 or 

T2 2mm< hbTgt^&afcfrJlDTK^b 
fc. Jn*#fl?#l£:, W16% (v/v) 7jctt7-feh- 
MJ JUfc^tfO. l%(v/v) HJ^.H^nffl&tCJ: 



) #I8¥7 - 3 2 2 8 8 3 

12 

77-f-ffl*7i r#:/-tr;i//'W£'C l 8j fcftffiu 

^^T, 16% (v/v) (v/v) KJiJ?. 

-T-ST-tr hzihU-'l'WS^ET, X^&lzO. 1% 

(v/v) MJ7J^npi^0. 9 m 1 /ftcn>ffi.mx 
ffii&bfc. fUT, mMffltlt3fr$M2 8»«X»*W4 0 

^tc^fflbfe^^HWM- (rt. ^-n^'n 

»*»J*Kia*L. 5 0% (v/v) zK1£ 

10 T-tr hn h VJI&S&O. l%(v/v) MJ7MD 

mmzmmLfz. ■$mm2-zt.mw,zftm\stz 

S^9&DCi 0tr^-r75/SfSE?'JS'#bTl/i-5C:i*< 

[0042] gijji, gift* i - 2 x-mzmmmmQ 3 6 

S-JiEtra^tCbT^flPTK^b. ^#2 4% (v/ 
v) zKteT'-fe hnhUJl'^trO. 1% (v/v) HJ 

20 rv<^D#>^/1-y^C 1 8J (Cftffirb. 2 4% (v 
/v) t5>£4 4% (v/v) {C±#T-l)7K14j T -t hzih 
U;U©ig^gET. *7Al:0. 1% (v/v) h'J7 
^□Bf&^O. 9m 1 /^OSiEjSTil^bfco ^b 

^fej®^. 50% (v/v) *ttT-fe h u ;i/*^-tr 

0. 1% (v/v) hU7Jl/^D^IC^bfe„ ^ 

tMtnmzttisivtziicz. ^-/Tvmwc slu - 

30 D«, E?i«{c43^SgS5tJ## 1 1 RtX 1 2 l:St7S 
J m^M *W bT ^ 3 H i 3«*tiJW b fzo 

[0043] &±.<D&^fzwit¥m®.m.*^-rz>mm\z 

*3. 'J Vt*>i7A • XtT-v—XM- 1 1 t4(SgUUmi53lUrlT 

o±«iA^^iis$n, W4^i2^2 4am xt* 

^<«flj*lTH l#3^{C*SilffiSH«. I^S 
IRK. **X*l3Hft«WJtt»f. 4*WM*#l«K-fe>5' 
— tC^KS^- rFERM BP-4 13 0J TlffE^ 
— ^. TJl/Xa/N*^^- • XtT-->-XQ3 6 

5^6^3Bmi^, IH-fe^-dUifcS^ TFERM 
BP — 43 1 6j "PlFKcftVO^o l^bffi^AICkS 

5-349216 #M«ffl*fc«. mmo&n ■ 1* 

[0 0 4 4] -C-d-T?. 51^2-9X^5, 
frlzLtz&mM- 1 1 wai5^T5yg5BH?>UcSc*#{t^ 

WA-Xtf-y-XM-1 1 (D&feteDN A 

so ^bfc^. sa^j«tc*3tt-5iE^j#^3(c^-rffi*sa5>j 
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i nt7 7 2m<D7s.ym^ifi^ni^m\zi3if^m^i 

1 lc^TT3 y&K^J£#bTI^S;~ <hj5W3b 

it. 

[0045] — ^, g$Q3 ew^Tsy^sa^ijtcs 

-3%1t¥&J& b fc * U ^ 3? * 1/ :* K £ 7 P - ? \Z b , 
TJUXPA'^- • XfcT— XQ3 6©M«:DNA 

^-rtaaBa^j^^-rs 2. 3 2 5t£a*j^e>&.5DNA 10 
WH-*«»6nfc. coaasEjys/wfcbfct;:*, mm 

Q 3 6«7 7 5fia>73y»J&»5fcD, HH^JSiCiStf-S 
K*l#*» 2 tc^-T7 3 y &BE?iJ£W LTl>4 C tsWaJUH 
bfc. 

[0 0 4 6] rm^r::* w-*Eai## 1 nm 4 fc^-ns 

(1) tt#tt1k±tt0«F*4fefr&£ttff*£#IKU 

*P*»iSMb*»6 29810^^ 20 

b. -eOTS/^IBJiJSr^bfc. 

(2) JWjfe, iWft»®I^«kO»fi#DNAS 

3, 0 0 071S7, 0 0 0&g*t^£&-5DNA»rJf £ 
£g#b)fc. DNAW- fcftCtO. CflDDNAWJtft^ 

b, HMDNASfSJLt. 

(3) *MMK:i|l»^.DNA*#XLT»fWaft#* 

<hl. ^3 y * ics^^ft^fijcL^* — 

>tJ:0aBW**3-H-r*DNA*fftr 

(4) »Jt(E8M*:«>6a»ADNA*««tU. 

7-itt»t7--'J>y». DNAxtf'J*^-— tf£f£ 
ffl^txy^-fV-SML, #enfcffliiDNA* 
S?5***-> • fi-> • * — 3*— ^ffifCfcOa-WbT 

n« 7 3 y kbh^j t tfriaep^T 3 y iebhfj <h « jttt b . 

fc. 40 
[0 0 4 7] &0&lk0g 3 6 Ttt. ±IB©IS 
(2) (4) *ft#WKRWr*38«. cn6*M« 

x>i/ • 7 - h U- • v'XaTJkD . ^2 Jig, 1 

9 8 9^, 3-J|/H-X/ l J>*'-A-A , --7ip7h 

[0 0 4 8] 

[H^0U 3 'J V*fcf ^A • X tf- XM- 1 1 left* 
-r*DNA*^trta*ADNA4:»SWi8Wt:©««] 50 



[0 0 4 9] 

immm 3-1 gk&ftDNA<Dmmi u vti^A • x 
tr-->-XM- 1 1 znz h • —=>-— v u x> k • 7d 

Xigifi (pH7. 0) fc*WU 2 7-CT2 4B#M!sie 

b. TESgW (pH8. 0) fC*?jS£-fr. U "JJ— 
A£0. 0 5% (w/v) flPAfcSL 3 7t?3 0^M 

-f ^a^-hut. 5aa^^-8 ot;Tii»nBa«s 

&. TSSIW (pH9. 0) OtKMII 

b, TES««f«/7iy-ji/iB**in*., jk»», ii 
*y-;u£ip;t. aaRUfcft»feftDNA*a?jRb, s 

SCaSf^ (pH7. 1) (Cftfttft. 'J^^^U-T— M 
t7nf7-i?S-?-ft-Pn7. 5 At gXttl 2 5 £i gi)P 
A, 3 7tt 1 W-f >*a^- h UTSJo^tfc. 

co&. SJfttt p p 7 * ;ua /-f y t 3 ;i/T;i/ n — ;u 
*I&£ta*Tlfefe#:DNA£#ifijb. ^x^y-jt^jjp 

.k-SICbT^HRJftfifrDNAtaaEttlmg/m 1 

JC^SJc^tCS S CMffiWi (PH7. 1) m 
m&-8 0-CT^iigbfe. 
[0 0 5 0] 

[HS^0lJ3-2 Mlfe^DNA pBMT7t§ISSi 

*bmt7 cdibsj] uttM 3 - 1 -cmzmmm&ftD n 

AWS^lmliO, JinCfWIgBNRS a u 3AI 
**<J3 5*fe*P^., 3 7TJ-X?«2 O^IBIKJSS-a-Tjfefe 
«DNASaJ^«WfLfc«. E«SS^(ES^ij>StC«k 
0^J3, 0 0 07JM7, OOOSS^SaSDNABf 

-Jt*»»t&;-m-^yxrK^rr-=BTfl-?-sc~ 

ript II SK (+) «UgtO. 
fDdUBffXB am H I £ftUBS-8-T3fc£fc«JKLJfc». 
±fET?»fcDNA»fJtl 0 ul gtT4 DNA U — Xt 
*2¥&ip^, 4tt- &t£e-r-5c<ht;:«kODNA»r 

H-*^^^-WH-K«*ibfc. -tux. »e,nfci!a^x 

DNA(C*^iSSJ3>hfx->h-t;U fEpicuri 
an Co 1 i X L I - B 1 u e J £ 3 0 n 1 JjQA. 
fctfTFIC 3 0 #ftM£«&, 4 2 -dctaiH U SOC^P 

0. ffi^ADNA*^J»S(C#Abfc. 

[0 0 5 1] Jfclc. ±ET#fc»IWElft#S5-^'P* 
-4-JDP-3 — OWJl-Q-jJ?? h->h*5 0 
(ig/ml ^^tJ*^¥«^i« ( P H 7 . 0 ) izmm 
L. 3 71CT1 8B^W«*^, iSftiCWnXItt 
(fib. i&ffi±CJgJS)tSnfc|!<j4, 4 0 0ifflaD--$ 
*-f D>JJJJtK:BIJ£bfc. HfjfelcfcO, E^J«lc*5 
tt-5E^JS^-9(Z^TT3y®!BH^JIC*JW-5^1 7 TiS 
2 1#IOPro-Glu-Trp-Glu-Lyst 
*$n-5BE5tJfc:»cr^5 ' — CCNGARTGGGAR 

aa-3' Tr*3na**K5H©yn-:7i&ft:*fc/* 
b, Hti#"PTWHt. WE±<P>JM±{cH^bfc 



15 

[0 0 5 2] %mz£r)^ cne9iso^«e^ 

\zvk-?7 5.;m.ffipnzi$if2>mi 67512 o#a©Th 

r-G 1 u-Ph e-T r p-As p tl&WFUZ 
a^$ft:^-a-/&L;fc5 ' — ACNGARTT YTGGG 

a- 3 ' -z^nz>m.mw.m<Dzru-7 2 *>r- • xa 
•-y~tf-> r^-v— ^ • *7 • tWi7- • /w^- 

□ y-J , i9 8t. 15 0 3-5 1 71 (1 9 7 5 10 

RLfe. ^±W«fc^{CLTMWL^:ia^DNAi^K 
F p BMT 7 A Xte ITBMT7J 

[0 0 5 3] ±fET»fe^MK^BMT7*T>tf-> 
'J > 1 0 0 b g/m 1 4ttTL -yPXSffi (pH7. 

o) tciswu 3 7rT2 4mffl®mmmmmLtc. » 
■^-^<D7)\ytivmizj:o&m^.DNA^m^izmtii 20 

IMDNA pBMT7tt^9, 3 0 0$SW6fe 

0. m9\zm-?fflmmmmm-c&znz>ffii!k&mvT^ 

fz. m9\z5jkT£o\z, BPiSlM-1 1 £n— K-T-5 2, 
3 1 elSMd^Ji^DNAfi. fMfggPSitP st I 

j: -5 mm ffiVLttizoTm. tees i> t h -5 c t l 

[0 0 5 4] 

- .KKM ..3 - 3 .— »KK»#teJ:-5»*©«*-] + 

-X2. 0% (w/v) , ^7"b>0. 5% (w/ 30 
v) , gfl+XO. 1% (w/v) , jP®?*^-^-h 
'JfAO. 1% (w/v) . if^iAU-JAO. 1 
% (w/v) £^tTi£#igifc£ p H 7 . OlcMflEU 7 
>fcf->U >£5 0 w g/m 1 JpA, 1 2 0TCT2 Ofl-fUi 

MT7*itf u 3 TXZ-V2 4mmm^mmmmLtz, 

1 ^TtO fc*JH,T, tt3, 0 0 0#ttO»* 

#fi:£LTU£:. 40 
[0 0 5 5] mm. Wffii'lT. «XL I - B 1 u 
e WJ'/k'^A • Xt-v-XM- 1 l£7>kT-> 

-y-XM- 1 loi^ mm&&£3 oTCKRjeLit 

SLfc<t^5, U 7k ,r >A • Xt—>-XM- 1 1 (C«k 
5»ifflI4tt«fil 13fe(3|!)l, 5 0 0*fit. 
JEWIfc&ttBMT 7 tit&LT^StC&UfcCDT&o 
fc» &*5. fg^tC^ffl Ltz±MMX Ll-BI ueft 
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[0 0 5 6] ^-Wig. #JWESMtEBMT7rt«££bjfc» 

m&mmm 1 - 1 ^ntcttsi/. ^©ttic • tt#2-t@ 
^yjum^m-c^mmm 7 6. ooo 75s 87, o 

0 0$OH»>*. ^W^tt^&lfrTift 3 . 675S 

4. .6fC3P«j££^-r&<h\ ^0iJ2T»^n/i»mM 
-1 KDfc©tRfi|©a<b*M'ltK$r*-r-5C:i^JBJ 

aswrrs. b.^. mm<D4im&<bm&iz\ii}_t-rz>z\ 

[0 0 5 7] [Hlgfc0lJ4 'jy^A-Xtf-y-XM 
-1 1 {Ci^-rSffitt^DNA^ilSSit-eOffiSSS^J. 
75/®?BH?*J«>*5£] iWJ3-2T^tifiMDNA 

pBMT7£, fiffisfcftoT. KgB^T#/P? 
U Bluescript II SK (+) KM*-^ 

«gg23aj#!:5£fflDNA£:2 g£9, infc 2 MzKgtffc 

y— .H'SJn*.. 4E/$Lfc^>:/ly— hDNA£$tM£» 
SSMtU H^ftjftbfc. CO-r^U-hDNAfcfl: 
^-&J*Lfc5' — GTAAAACGACGGCCAGT 
-3 ' TSStlS^SgH^JO^'rv-l £5 0 pmo 
I/mlt. 2 OmMlgftV^^'i'At 5 OmMffift 
^MJ^A^tM 0mMh'JX-«miS«^ (pH 
7. 5) £ 1 0 ^ 1 in*., 6 5tT2M-f>+a'C- 
h 'J >if\stz.'<£.* dATP. dGTPKtfd 

TTP 4^-6^17. 5 MM-&tT7kJSSSS:2 m 1 
[a-"P] dCTP (2mC i /m 1 ) £0. 5 m 1 

fi/ml©T7 DNA/f?U/7-^2<f 1M. 2 
5 *C-C 5 ^M-Y jl^- hT-5 ^ i fc J; D y^-f 
1*5' 5|cSH*»63' *iS(C[pJ*^T#fi^ii-, ffltim 
DNASMStfc. 

[0 0 5 8] jfcK. ±B"C»ifcffiJiMHDNAfc^tJEJS 
toSH^U -g-tl^nicd dATP. ddCTP. d 
dGTPWddTTPOHfnM8//Mt8 OmM 

dNTP£^&5 0mMlgft^h'J^A7K^*2. 
5/ilJDPx.. 3 7tf5^>*a^-hLTSJc;S 
i*\ 2 0mM EDTA, 0. 0 5% (w/v) ^DA 

7x/-;i'7;i'-&i[;o. 05% (w/v) +->i^>-> 

7/-;i/£^ir9 5% (v/v) *tt*;l-/»75 K»S 
£4m lJMATE^JM^tfc. £tJC«$WBI*«>f 

T 3 #(8!aD!&&. 6% (w/v) jf?'J 74^ VJUTSi Ky 
J|/±l:tO. i^2, 0 0 0 VO^«£E*EniDL.^?5^« 
M&f!lLTDNA»fJt£#8iL. ^1^. ^ftfCtoy 

it. 

[0 0 5 9] ^->*^-^5A±IZ^-flibfeDNA»rM-*«? 
WbfeiiSS*, ffl«^DNAfiSE5>J«{C*3ttSB2?iJS^5 
(C^-T2, 9 3 6tg**r*^^S«aiH?lJ^^l^ 



ft 
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X«l OK^TBPi&M- 1 1 ©NsfcSgTSy&E^J, ffi 

ftTs.;mmm$:it%ii'fztzz, E*>J#^7<£>N*sg 
7 5 y n&m$$zpm\zi$ w-5E3Wi 5 icistt-sfg 1 

0#g©BE^JJC, £/t, E?>J#*f 9Xte 1 0©S5 

4 8 6 75^5 0 6tgX(JS6 0 675366 2 6#g©E 
5»J{C-SfeLfc. Z\tl\Z. mmM- 1 l7iTOJ«IC*3^-5 10 

yb'^A • X tf— ->-XM- 1 1 fc*JV»Ttt. BNiiM- 

1 1 tfmpmiz&rtzmmmn 3 ic^t^se^jwd n 

[0 0 6 0] [^0tJ5 7;UXPA*i7^- • XtT--> 
-XQ3 6ICfi5fe-r^)DNA$-&tyiB.^xDNAt0K 

[0 0 6 1] 

imWlM 5-1 JfeftttD N AWIBSi] JHf^J 3-lt 
^{CLTT^XPA*^ — • Xtf— ->-XQ3 6*>£ 20 
M*DNASM- mmV, Mlmg/m 1 Cfc 
S«t-5(CS SCit% (pH7. 1) Ki§A¥U -80 

[0 0 6 2] 

[H§fc0lJ5-2 ffiMDNA pBQT13tfIg 
^BQT13 £DIH»] $ft0!l 5 - 1 T#fc»MSfefi# 

DNAj§JS^^J3-2t^mt'aP^ISrLfc^ It 
«®*£)Ei@ii<ij>i*»c«i: K>m 3 , 000 7iS6, 000 
«S«* D N AiBf it ^ SI Ufc. ^ T4 - 

DNA^-f$«fflL. Cl©DNA#ftf-£*!&0lJ3 - 30 
2 tm%i\zmmM%£B am H Idi-SA^— B 1 u 
e s c r i p t II SK ( + ) ©tlWtttfcfcttU 
#Snfcifi&*.DNA£;*;fl§*XL I - B 1 u ettf3# 

Abfco mt>ntcBw;&mft$:mmM3-2£mmiz5 

-^Dt-4-?DD-3- <>K'J;U-/3-^f7^ h 
vF£^tr^3£¥««il!jT#*U §iJ«LfcW4. 5 0 

{3*3^^e^j## i 2 {c^-T7 5 ;mmmz*$nz>%i 1 

175S1 6#gC9Ph e-Asp-Va 1-Asp-T 
rp-AsptSSn5E5"ll:I^t5' -TTYGA 40 
YGTNGAYTGGGA — 3 ' TS^n-Si&aE^J© 
7P-73£{t^-&fi)tU Httftf'PTitH, mrfE^- 

y-fX^ft, ^*^-&^*^tlfc8aac7)0K!|S^ 

[0 0 6 3] S^#J3-2 tRillLT, £*l£8ffl« 
©JBMl£&#:^6i&&ADNA£lf3fcU EJ>J*fC*3tt 
5E?iJ#f 1 1 {C^-TTSySEEJ'JtCiiW-S^l 6 75M 
2 0il©Thr-Glu-Phe-Trp-Aspf 
&2nZ>mPHZ&-3git¥'£tl$.Ltc5 ' -ACNGAR 50 



TTYTGGGA- 3 
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Atfffi^*. -^n-t'n. f p B QT 1 3J Xit 
ITBQT 1 3JI <h#£L£:„ 

[0 0 6 4] ^©^ffte^BQT 1 3£7> 

tf ->'J >£^"tTL -^"PXigftfeTSI^J 3 - 2 tWASC 
#*U «*^<fcO^LAc»fo^£iia#l;LDNA£& 
a**. »SL. frtffbfctdS. SMDNA pB 
QT13TO7, 2 0 0H»f,&0, ilOICS-f 

■?£?\Z, mmQ3 6&a-\frz>2, 3 2 5IS^> 
f.&5DNAH WfXmn I K.&&&miMlLfi 

[0 0 6 5] 

imm&\5 - 3 §S6^BQT 1 3 tcJcaSMfieDK 
£] v;H — 72. 0% (w/v) , ^^"h>0. 5% 

(w/v) , 1% (w/v) , jffft** 

-th'J^AO. 1% (w/v) . jPS?-7K**U^A 

0. 1% (w/v) £^tri&#Jgti!i£ p H 7 . oiciS 
U T>e->'J>Sr5 0 u g/m 1 fln*.. 12 0tT2 

tAttBQTl 3&ttttU 3 71CT2 4 WlfiSIft 

££3, «*#»1 lSfcOtC^»LT, *<J2, 4 5 0f 

[0 0 6 6] MSSchbT. ^IfXL I -B 1 u 

et*RtXT;UXPA*^^— • X tT— XQ 3 6 *T> 

PA-?^--Xlf->-XQ3 6©i^ i&^fiffi£3 

o"C(cia^Lfe^«jiiB<hra«jc«#-®aufc. m 

->-XQ3 6l;J:^©14tt«««il l§fcO|f) 

1, 2 0 0#fii, fSte^ftBQT 1 3 irfcfcSfcLT^T 

LI-Blu eflcte. aBM*S«4L&*ofc. 

[0 0 6 7] fMfitfi^BQTl 3&M£.Vfz. 

mm&mmm 1 - 1 ^nvcmi/. ^©ttK • 

Si^ctCia. SDS-/t?UTi7'J;i/75 Ky;i/«^* 
iT^«D7 6, 0 0 075M8 7, 0 0 0^h> 
<Wtj£*jl[iMttTI» 3 . 6 7iS4. 6tC^« 

££^kT&£\ n^j2t?f#e,nfc^Q3 6©fccD«t 

«, ^^DNA^tCfcoTfe^^m^SitT^. 

k-d. &m<D±m&b&&jz$i±-r2>z\ii&?ji®i,T^ 

•5. 

[0 0 6 8] [^^116 7MPA?^--Xtf-> 
-XQ 3 6 lC&3l£f 3ffiffiglDNA<Z>ligg£^-©:t£SE 
?|J. 75ygfE?>J©^] *^J5-2Tfffe^K.D 
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n a pbqt 1 3&m®im4izmmzmwisTT>7 

U>y&, T 7 DN A/tf J / ^-^ffl^tTy^-f 
1 £ 5 ' «E> 3 ' 5fcffi{'ftfroT#fi2-ti\ ffi 

iDNAtyr^-> • ^x-> • 

asm. fflfflmDNAttBa5>j*(c43tt-5BE5ij#^6tc^-r 
E5>js c *5 vt z> mmmn 6 \z&u i/fcteoT»ti. c 

©75y»E*J£E5»l£K:****E3W»8. liXfi 

ttUfctCS. E?iJ#^8©N*$Si7Sy®&?iJteE?iJ 
*fcfitt*E5U#*f 6KiiW-*JBi75S2 0*B©EJ!l 
fc, E5>J##1 lXttl 2©aMKr3yfcE5»J*± 

E^^*JW«BE?>J##6{w*»t5^6 0 6 755' 6 2 5 
•BXttJBl 1 0 7551 2 9#B©E*H::— £ 

t;u^pa*^^— • x 20 

tf— >-XQ 3 6 \Z$>^T\$. BXQ 3 6 «*EOT«K* 
tt*E*l##4 Kw-rttt*E5>JODNAK:J: 0 

[0 0 6 9] JSLhRWLfcJiSJC. ^j|/n-xa-&S3 
«±©«7C*Bft«MlFi&»S*iBfc f- WNP-XtflitSr^nr 

-5 „ H©«Wtt. jS&&*DNA&^£j6/B-r -5 - 

ffim&&&misfc&*>. n©»w©i&»*.s!»*£-t© 

[0 0 7 0] IlOlSWT^ifcifcASWSSfctt. 0$^. 

*J0. ^©-fll£:LT. E5»jatt*waE5>J* 
# 1 Xtt2 5 y B6E5>J*»*niCffiraWft:75 y 

»E5>J««#»f6n*. Eai*fc*tt*E5MMIlXtt2 40 
075 yBSEWC«RIHfc7'5 y*Ew**-r-53eft#: 
tt. »r»l©»*flUBfc*KMfcie*.-5££fc<. E?>JS 
fc*»t*E5fl#^ 1 Xte 2 ^-T7 5 y REJUK***** 

^t: J: (5. BrJW©»*EJ6tt«J*LT^* 
*>©©. E«*Kl*W-«E5>J»^lXtt2li^-*-75y 
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»E5UK*tt*N*SB#ie©75yK««lflXtt2§|JJt 
±*£cLfc*3. N**KlfflXtt2efiU:©7 , 5y«j&t 

a#t>. ^n*^7P=i-xa^S3^ji©ffl7ctt^« 

j«-r**«fO. n©KW©fi**.SW*K:fi£S 

ft&. 

[0 0 7 1] H©«U!K:i:Sfiifc*.Sn*S|H;i:. 4#£©D 
NA££t»#WS^©#jlto*5SlMN5£fc#T* 
*. d©%^Tftffl-r-5^Kfetfe#:«. EHS 
tcfctf -5K?ij#-5t 3 Xte 4 fcjRT**E*Ja>-*ft»cffira 

a<j?i*iaE?ijx«-e-n e tcfflfflw^i£*E^j© d n a 4 

n-h-r-5T5ymE^JSr^A-5'<i:^:<. #i3S© 1 41 
Xtt2mU:Sffi©«H£T«*ifc*.Tt>J:&». D 

NAjatHfi<t>TaEi6KiaK**o«**«3K"r*fci& 

K. Stt»*XH-€-OffiHI6jl#*3-K-r*ifi»E5« 

\z&»z>mm<D i extt 2 <@£A±S:flfi©ms-cia3i:B^ 

L #-S £ <h ^ -5 * T? t) 12. l\, 

[0 0 7 2] HCSEHTrttfliTSDNAtt. -ttUWWifi 

©'i-s&EanMrrajfcafo. *ft**35*&fca#-rst> 

-11 (FERM BP-4 1 3 0) , 

— -Xtf— >-XQ3 6 (FERM BP-431 

6) , yi/k'A^f'J^"\P^A (ATCC11 

8 2 2) . 77#/Wf'J^-7^7?I/ (IF03 
-7-7- 2-)- -3.-9 P #X- -Jl/^^—H F 030 6 

4) . S^D37^ • Pif^X (ATCC18 6) . 
i/jihrnz-r^OA • i'HU'JA (IF0152 3 
1) . v-f zia'^t-'JOA • x^i/m (ATCC1 

9 4 2 0) ~BtXf-7- : ?)1Z>$— • y*X-£>7. (I FOl 
2 9 6 0) t^ttUl/lf^AH. T)V7.un>7?-m. 
-7\s\*ntr7-*)VJ*M. 7 '3 "t 'JO AI. 5^P 

tt©*#*» 6 J4 C ©%W© D N A *^ tme^-jMI* 6 ft 
W*frTT« 1 755 3 H n«fl». 

*i:ynf7- fcfttitf©BfiK36n*iH!W5lf*»ffl bfc 
0. tf#«jg«&£13-r«IK. SDSJ4£©*iBfSttffll 
**#S-B-&0*HiB»LT"b«t^. »f<LTf#6ft-5 
9BM1ll\Z. «Atf. 7xy-7l/ttW. 771/3 -7U«t». 

t*©»fiMc*ttaiaijt— tt©^rffi*itffl-rfttfiw©D 

NA^#etl-5. — ^. DNASrA^MfC^fiK-r-St 



( 1! 
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mmx\t2 {C^-r75/g?gH5iJ*n-K-r-5DNA^ 
S »ISSS nltg^ jffiH^ * * - tCjf A L TifiSi A D NAi 

[0 0 7 3] »fa»$DNAH. i»^.DNAOf 
ffl&ADNAte. a*f. DNA 

tafwt»Rr«B*^i'^-*^T3a:o, dna**a¥ io 

T^nfcf, jilt— SgcOiBL^ADNASWfc.ktiitKW^ 

te. PBR3 2 2, pUC18. Bluescript 
II SK ( + ) , pUBllO. pTZ4, pCl 
94, pHV14» TRp7, YEp7, pBS 7 tj.il 
0^7X5 F^i7^— gt - AC, A g t • A B. 
pll. (/>1, * 1 0 5ftf©77- v*^^ — j&t^tf 
6*1. £©5"5. ^OKBBfl!)DNA«^JiMT«8!3-a: 
5l:HpBR3 2 2, pUC18, Bluescrip 
t II SK ( + ) . A g t • A CRUX g t • A B 20 

— ttJMTrlSiHaii-SKttpUB 1 
10, pTZ4, pC194, oil, <J> 1 Rtf<f> 1 0 
5***FjiT»*. pHV14. TRp7. YE p 7 TkX$ 

coo7 4] dna*^*^^^— tjfx-rac:»4, 

krtbjtDNAWM-t^^^-WM-ttatrr*. ae 30 
smiem;. totow. 1 1 mnwmmm, mmmt. 

Sau 3AI. EcoRl. Hind III.Ba 
m HI, Sal I, Xba I , S a c I . P s t 

DNAWfH-t^^— Writ** 

•tn. #?< L,Tf#e.nsia^x.DNA«. ja&m&zm 

[0 0 7 5] ^©.t'S^UTSetlSffltftADNAtt, 

tt^M. 

«, !&=E£|ft»ADNA£*;U->">A-f *><D#ftTT 
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[0 0 7 6] #r< LTf#en-5^Kte&#:te, 

mz\t, a*., gifts. a*«. s^icte. 

X. 3*H£LTtt, 

0lJx.fc£. 7> ; E:Z7'*fL<tt7'> ; E=£A«. £*. 58 
Rtt. ^7"h>. flttflg^fi. 3->Xr^ 

«Jfe*ffl«2 575M6 51C. P H2 75S8i3^-feOO. 

**#Xtt*#aMMfca>S$HIIU *«T*. UMSfctt 
W***t«"r*fci&Offl1lf— »©^Tjae**«fflT*. «A 

w. aw, ^g'jjtis. yjpaa^nTh^57>f-. -r 

-, 77^x^-^07^57^- yj|/«^Sc 

id, if© iiei<li2 «K±*ai[ 

[o o 7 7] ffiaofcfco, ;:o«9ifc«k*aaft*SJ# 

*ttv ^3-*S-&*3 -JU±«>a5ctt»l»«36vS-** _ 

jsde bfc*M7ctt«K«Min-c , ± I a^-H-ift \zmz-xmm © 

tt«fcfffitt**TU LT, fa±D*>. *H t 4«ca5c 

[0 0 7 8] »f*»«SE«*iSfeKt>**6KKlli-r«t. 
■no«MfcJ:«ilft»Aa!»*oa6KJc«. a*. 3S^, 

/x»47 5 7 — t* fc «fc o xwttm \zm*ftm u t# s n 

4MMbttll(r»fc*W*a#-ao*iasfc«t o t *» 

T*, a#. h'JJi— X, VJ^fh5*-7. 

^ X& t'CO^^-Xl^I 3 JJUiOV^ h ^- 'J 

ll\>Y7v9 ■ - 751/— >-X- 7>K 
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• U U"f^-y H • X>1f>r AXo , 1 9 8 8^. /1-7? 
• ^l^XfgfTlCfHa^tlTI/^ a ^— fcf, "7 

[0 0 7 9] Cl©%BJtCj;S^^fe(C*3^T«, il 

0. 1% (w/w) SK©SMjgSTTfcitff-rS7Si, 

iOii5ffi««2% (w/w) IJL<«. 5 7JS 

50% (w/w) ttso^iti. KJSl^oiaatpH 

<«, »4 07)55 5tl:, SEfc, pH«57iSlO. 

SiKtt, ^6 75S8©$gffl»c©^$ns. rn.Wkx.rn. 

Jt7cttJR*MltOjB7C*HK*KfiTb. vjPh^>^^- 

•5. 

[0 0 8 0] d©«M©«**ffitJ:0»6nfcSJe« 
Witf. 4#WBS 58-23799 ^ffi^»#MBg 

58-7259 8^mzmm^tix^^mm^^ 
[0081] #r< LT»6n**a5ctt«Ktt. mttu 
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Jl/3->y— l?. <8S¥5-3 4 0 3 4 3 #18 

10 [0 0 8 2] ftT. 2~3<DH^J(C«fcO, COfEBJ (C 
[0 0 8 3] 

[SliS^JA- 1 tt£*.9l**<Z>gjft] 5 0 0ml 

ft77X3lCY;U — X2. 0% (w/v) » ^7h> 
0. 5% (w/v) . BI#X+X0. 1% (w/v) , 
jJW**^h'JfA0. 1% (w/v) . 0»- zfc* 
*U"7A0. 1% (w/v) £-&i£f?&#:i$ite (PH7. 
0) SlOOmlfPtO, 7>tfyU>*5 0/ig/ 
20 mljp^fc^. 1 2 0*CT?2 O^ffl^-- K^U— 7LX 

3 - 2 <D*jSfeT#3t»KiaHff B M T 7 £«® L . 
16IIT. 2 71C-C2 4«f|BM**bfc. S'M. ±E 

£Hi^©*ft:«Fift<fci 8 1 to. 7->t!->'J>£5 0 

Kg/mlM. 1 2 01CT2 O&Mftlil&ttflffU 
ft. ±IBT#3tW(f«jK* 1 % (v/v) J&BU 3 7 
■CT2 4B*MS«*iMSatLfc. ««i^iMil!!lL 

*©»*»tt*S( j&b-fc-t-^T i ra/c tnclft- 

30 ILT, i|$3, 0 0 0*ffi®»SIAtS^bTVifc. CI© 

fcO^l 3 S*tt*tf*»«*«|«l5 0m 1 »<=>nfc. 
[0 0 8 4] 

[*M^J A - 2 «lg|^S»m©S}jfi] &mW 5-2<D 
^rfe(C<t 0f#fcJgKi£^#:B QT 1 3 SSSEltWA- 1 <h 

SLfctu^, #§i4toi i mfrmz&&LT, m2, 4 

1 0^i*lCJ:D^S!Lfetd5. JtStti^ 2 0 0 ¥&/ 

mgges©iaMfi^imi ^^0^ 1 2 omfo 

^tf**«*»W4 5ml ftSnfc. 

[0 0 8 5] 

Xlft] J9B(»«m»&»lS6X (w/w) {Cft-Scfca** 
fcffiifflU 1 2 0CT1 Oftffl*— h^U-^LTift 
Ufco «{k«Eft5 01CICJ&J»U pH*«4. 5ICSI^ 

50 7j-ig^fc0 2, 5oo^ipA. 5 or-c2 ob$ws 



25 

£Jfo#>£pH6. OfcJMEU 120tTl 

ictiftU ■ • y^-f X? • -f HJ — 8Sa- 

75 5- «B r^--75^6 0Lj £8g*»Bffi2#lglM 
fcD15 0#fiM, 4 5*07? 2 4 ^WSJ^-frX 

Xfc <h*©> ^n-xi&I 3 £k±<DM7cte.Mmm&$;ts 
SJS^^#fe. CKESJ&^S: 12 0 2 0 frffltf- h 
^U-^tT^^^S^-a-, 4 5TCST*»». ^ffi 

mMfciP*.. 4 51C-C9 6B#FflSlic;^-a-fc. SJS#)£9 
6 CT 1 O^ffl^bTSPiif ftiPU i&jfi 

>SSSWTBK:«fcO«Klt-««U. jg*gbTig«ift 7 0 % 

(w/w) W->D<y^i^SrjK!f»H^^fc0i^9 1% 

[0 0 8 6] ^SfcM 2 - 1 (Djjm-Ji V Z.<DzsUy 7W. 
MZtttirVfctZZ. DEffittl8. 7. 3E^tb 

t. Mteft^fzo a-^ms'ju kuad— x^8. 4 

%. a-VJ|/h->JUH W\P— X£5. 6%, a-V^ 
h VXisJUh UJ\U— X£3 7. 9 StffBffiTctt 

*Att. &Fpv Ytttft. Elfi©f*9J. S»3S:#5iJ. 

[0 0 8 7] 

g&] htf^o:JS'IM»«3 3% (w/w) icft-Sio 
TK^fCJBSL, M®?7JJU->£A£0. 1% (w/w) in 

o-75 7-B« r*-v5;P6 OLj £®*»0ft2#Mi 
fcOO. 2%MZ.* 9 5 "CXI 5»WSJS^1±T)S^Sr 
ifcffcbfco JKftttS 1 2 OtT'l Ot)-W^-- hi/U—f 
LT****JSS-B-, 5 5*C(C«-^*. #MBS6 3-2 
4 0 7 8 4^4fcMfcHSRattTlr»SS' a — • X 

mmmmft lg^tos vmnx.* 5 5 tt 6 rmsis 

ro-755- tf2Aj SiBfflBI&#l g^tt) 3 0* 

-X»^K3«±oa7cttl8f»«tia»»S!t»3tt5 0 

9S-&ttK;S4&£#£:. d<Z)^JS#j£ 1 2 OTCTl 0#ffl 

p h 6 . 5 cmtL. mm&iA- 1 ©2rffi-r#fcja**. 

S»*£«f^B##l «SfcD2J|Mttn*.. 4 5-CT' 
6 4R#raSJS^i±-fc. Kl£#)£r9 5t;T 1 Oftffltimis 
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u stfrb-r&am o% (w/w) ©->ny^tttt* 

[0 0 8 8] S^gfe^U 2 — 1 O^felCtt) ^o^nyy^ 
tlJMtit.ti^, DEIttlO. 5, 
T. @f iJ-Sfe "3 a - if ^3 yjl/ M/A D-X S 3 . 8 
%, a-7;H--/;H-|/AP-X$4 3. 8%, a-V 

[0 0 8 9] 

-X£2 0% (w/w) Kft-SJcpTlCPNcjgj&U pH 

6. 5icntt». m^A- 1 ©*ST?#fca»^ii 

20 m^-7;Uh^>^^-X 1 gSitO UtMiiP*., 4 5"C 
T4 8BSmSJ££-a-;fc. R«**9 51CT1 0£-MA]fl!k 
bT»**j«c«*ti:. JWflU *xftU »tt!ft. StERM 

2 - 1 ®JStJ;0ML/:i:C5 1 VJU >:?:*— 
X<Z)ifQ9 2%^a-v;Uh hUt^hl/AD-XCt 

[0 0 9 0] JJiJj&. 4 cm, Sm©^^ 

rXT- 10 16 (N a 

30 ?:2 Omt bfc. ^5Art?aS^5 5"CtCffi^OO±fa 
S/^#I^WJ!glC*fbTiii«j5% (v/v) <Z)£iJ-&TAffi 
b, 7J5-AC5 5"C<DiazK*SV0. 1 3 OSS 

j$T»i&bT«Hj£7>£igtH£-B-;fc. ^Ui^o«fffij«s- 

fc 0*«J 5 5 %OiK*T#fco 

[0 0 9 1] *««2-l©*ftK«t043-*fbfci:C 
3. dCDHtt^ODEffl«*<J0. 2*^7?a&0. 
^fct) a-VJUh h'Jt-Wl'hl/AD- X^9 9. 0% 

40 ^AfTTtifc. ©Sttffi <. «*Tfiv>aBEttt*»-r*»a:- 

^/ND-Xi£:^jft-r^fea6©4'W#:<i:bTt ) #ffl-CS . 
-5„ 
[0 0 9 2] 

#4J ^40% (w/w) t^Si'STK'ff'^b. j§ 
50 jKSr4 5'C> pH6. 5 (CfllSftft. SBSt«A- 1 O^ffi 
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m<}2 0% (w/w) *T?ai8U 5 5*CICft;Nl&, p 

H4. 5\zmmvxi-^-k±it^i:muif)uu7s.^- 

■KW r^;m^-Aj &aratf£l gSfcOlOM 

to*.. 4 onsiWEjes-a-fc. Rismt i o otcti o# 
wini»i,T»***»s-B;. jmpu asa. tfttcL 

t£-*»®!U WILT h W\D-7*I»»afc(Jft2 
9. 7 6 0 % (w/w) o->n5/y««i* 



[0 0 9 3] C©yn^^$»«^>: 
flgt VX*)V13/m. TC G 6 0 0 0 (Na'i) J $tt 

*mm.m7s% (w/w) icaffrtt. iftnicto, a 

Kim*. «^K!ll«sU&«t5ISilbT*|fflWkflEtt4 5 20 
%©VX^r-.y hZftfCo CO7X+7h^l5 0kg 
/cm' ©JE?jT. WiR«*0±»fc«WfciR»y X 

■d-d. mmft.mmvu&mzmrtfz'vu b ? >^t±\zw 
murzi&&mftft® : £mmft.mm?\-\z®* \zmta Lit. 
»«**«uawrt:«fu, *<j4 o"c©iasi*2i® 

_ . [ 0-0 .9 4-1 «Stt-*<-,-^ft^ = h-a«:#flc*# ! r*-* — 
Ate. &A. ft:S£A. EMS. Si»©imaiJ. M«&# 30 

[0 0 9 5] 

[**S^JB - 5 feiM.£I9%k:J;3aflMn]*^4fc0 
^WAW963 4X (w/w) fcfta«t5l=* 
cftc^iSU ^MiJJUzyyAiO. 1% (w/w) in*, 
it. WQfflZSJlZ' yjl'rJT.? • -f>^X f- U-fia 

oo. 2%*px, 9 5-cti 5»ns*a-a-TiM»*« 

fcUfc. Wiim&l 2 OTCTfl O^HJJ:*- h^U-^L 
Tf£5?i£2c@£-ti\ 5 5t:^^L, pH5. 2 (CUSS 40 
f*. ±fflfl:9*«a-75 7-- WW r 0 -7S5-K2 
Aj t#H*Wt46BWEBr«-f V 7 5 5~WW*a»B 

lga&f) -tn-en 1 o sMtxtt soo m&ita?L. 

5 51CT2-0»DIIRJ6S-a-T-7JUh h>J*— X, "7^ h 

^ & £* © ifjv =i - t. a^s 3 &>± <D&7t.&mmm zmm 

ttmfz0f®6 0%^tTDE*<j2 9©EJE*S#Jfc. C© 
SfiJftSl 2 OtTl Ofl-Mtf — h^U— :7LTW** 
5fcS£-ti\ 4 5'C»C.%^L, pH6. 5fcffliK&, Igflfi 
« A - 2 0^&T , #£a**gI*£«af&tta&3' 1 g 50 
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Sfc0 2#fiM. 4 5t:T6 4i§ffl£jfo£i±;fc. Rj£ 

U aittft. *S:fcLfca«-3TStt«K:J:DlKfiU -f 
*>3MWaicJ:0K«-»SU jg&gLTig«*<J 7 0 
% (w/w) ©>'Dy^ , tt**IH»ia»^SfcOtt9 0 

%©iRST#£:. 

[0 0 9 6] SHk«2-l©*jSfeK«fc0i:O5'Py7 r tt 
ft*#WLifc£;:3. DEfllttlB. 8. M»tb 
T, BJgfrSfcD a-^;H3->JUMxAD — X£5. 8 
%, a-v;Wh->;Uh WNP— X£r8. 5%, a-VJU 
M>Uty;i/hl/AD-X^l 3. 1%. a-7JPhf 
h7^->Jl'M/AD-7*18. 9%. a -v;i/ 

^s/jH-UAa-xsa. em. ttE«7Ettai» 
jftT±«a:-H-iiick:in]*.Ta*o«tttffatt**rr-6* 

Ate. *A. <t«A. B«AO-H-*»J. S»&#£iJ. A 
»efc#3iJ. ftffiffl, WEW)tLT*«T»5. #Ate# 
S5nte8S5C©^*a*itS^©-C. H/AD-7S«at* 

[0 0 9 7] 

immmB-6 Mmz.mmmiz£z>mmmykftMffl<D 
*&] $mmB-2tmmizmtbv ; En^i'mm\z^' 

)V V t- V =7 *— X£j$7 5 7— If £ a - 7 5 7 -if * M 
&KfS<*it\ VJUh MJ:*-X. vjH»f h7t- X. 

h ^ > ^ X & <h* O yjl/ 3 — X 3 &>± ©fi 

7ctt»l»«*B»^fc"JW5 0 X^trRl6«j*#«:. 
£©KJ£#l£l 2 CCT1 0W-h^l/-^LTf 
^Sr^S^-ti-, 4 STCICftifrft, pH6. 5{diHSL. 

-*K»A---2-o*j*Tr#fci^*ffl»**-W9«fH»!a t ~ 

1 g ^fe 0 2 m&M*-. 4 5X:T~6 4mmixlfci£1£fz 0 
SJ55^I*9 5X;t?l 0^WJn^LTSS^^^S$i±. ft 

Sib, iSil^. #ttfcbfcj&«oTigtt«K:«fcOJttfeU. 

0% (w/w) OS/Dy^r««|fcJW»H»»Sfc»3tt9 

0%©iR*-Cf#fe. 

[0 0 9 8] &mM2- 1 0>jj&tz£Q £.<?>•> nyTVt 
<fo&ftmVfz£:Z\?>, DEIiilO. 3. ±fi£^£U 
T. lMSfe0a-^y;^^D-7£3. 6 
%. a-v;i/h->;i/hW\D— 7*44. 0%, a-V 

fc. a»T?±Aite-H-ftKiiDATjijeotttttffatt** 

-TS*A«. ftA. ftttA. E*A©-H-*^J. MfteS:# 
tz. *Att*a7ctt»K<o*«!W6St»OTf. H^nd- 
[0 0 9 9] 

[fgH8©#i*] «±«MUfc«t5k:. d©5£Wti, if)V 
n -Xl^S 3 JJt±©a5cttBIMi 6 *SHKi a n 
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29 



30 



[oioo] z.<D^w\m<%mmt£ftm$)%k*m-?z> 

[0 10 1] 

m&mn i 

BS^JcOfi^ : 772 



Met Arg Thr Pro Ala Ser Thr Tyr Arg Leu Gin lie Arg Arg Gly Phe Thr 

15 10 15 

Leu Phe Asp Ala Ala Glu Thr Val Pro Tyr Leu Lys Ser Leu Gly Val Asp 

20 25 30 

Trp He Tyr Leu Ser Pro He Leu Lys Ala Glu Ser Gly Ser Asp His Gly 
35 40 45 50 

Tyr Asp Val Thr Asp Pro Ala Val Val Asr Pro Glu Arg Gly Gly Pro Glu 

55 60 65 

Gly Leu Ala Ala Val Ser Lys Ala Ala Arg Gly Ala Gly Met Gly Val Leu 

70 75 80 85 

He Asp He Val Pro Asn His Val Gly Val Ala Ser Pro Pro Gin Asn Pro 

90 95 100 

Trp Trp Trp Ser Leu Leu Lys Glu Gly Arg Gly Ser Pro Tyr Ala Val Ala 

105 110 115 

Phe Asp Val Asp Trp Asp Leu Ala Gly Gly Arg He Arg lie Pro Val Leu 

120 125 130 — 135- 

Gly Ser Asp Asp Asp Leu Asp Gin Leu Glu He Lys Asp Gly Glu Leu Arg 

140 145 150 

Tyr Tyr Asp His Arg Phe Pro Leu Ala Glu Gly Ser Tyr Arg Asp Gly Asp 
155 160 165 170 

Ser Pro Gin Asp Val His Gly Arg Gin His Tyr Glu Leu He Gly Trp Arg 

175 180 185 

Arg Ala Asp Asn Glu Leu Asn Tyr Arg Arg Phe Phe Ala Val Asn Thr Leu 

190 195 200 

Ala Gly He Arg Val Glu Val Pro Pro Val Phe Asp Glu Ala His Gin Glu 
205 210 215 220 

Val Val Arg Trp Phe Arg Ala Gly Leu Ala Asp Gly Leu Arg He Asp His 

225 230 235 

Pro Asp Gly Leu Ala Asp Pro Glu Gly Tyr Leu Lys Arg Leu Arg Glu Val 
240 245 250 255 

Thr Gly Gly Ala Tyr Leu Leu He Glu Lys He Leu Glu Pro Gly Glu Gin 

260 265 270 

Leu Pro Ala Ser Phe Glu Cys Glu Gly Thr Thr Gly Tyr Asp Ala Leu Ala 

275 280 285 

Asp Val Asp Arg Val Phe Val Asp Pro Arg Gly Gin Val Pro Leu Asp Arg 
290 295 300 305 

Leu Asp Ala Arg Leu Arg Gly Gly Ala Pro Ala Asp Tyr Glu Asp Met He 



( 17 ) 



&ffl¥ 7-322883 
32 



31 



310 



315 



320 



Arg Gly Thr Lys Arg Arg He Thr Asp Gly He Leu His Ser Glu He Leu 
325 330 335 340 

Arg Leu Ala Arg Leu Val Pro Glu Gin Thr Gly He Pro Gly Glu Ala Ala 

345 350 355 

Ala Asp Ala He Ala Glu He He Ala Ala Phe Pro Val Tyr Arg Ser Tyr 

360 365 370 

Leu Pro Glu Gly Ala Glu He Leu Lys Glu Ala Cys Asp Leu Ala Ala Arg 
375 380 385 390 

Arg Arg Pro Glu Leu Gly Gin Thr Val Gin Leu Leu Gin Pro Leu Leu Leu 

395 400 405 

Asp Thr Asp Leu Glu lie Ser Arg Arg Phe Gin Gin Thr Ser Gly Met Val 
410 415 420 425 

Met Ala Lys Gly Val Glu Asp Thr Ala Phe Phe Arg Tyr Asn Arg Leu Gly 

430 435 440 

Thr Leu Thr Glu Val Gly Ala Asp Pro Thr Glu Phe Ser Leu Glu Pro Glu 

445 450 455 

Glu Phe His Val Arg Met Ala Arg Arg Gin Ala Glu Leu Pro Leu Ser Met 
460 465 470 475 

Thr Thr Leu Ser Thr His Asp Thr Lys Arg Ser Glu Asp Thr Arg Ala Arg 

480 485 490 

He Ser Val lie Ala Glu Val Ala Pro Glu Trp Glu Lys Ala Leu Asp Arg 
495 500 505 510 

Leu Asn Thr Leu Ala Pro Leu Pro Asp Gly Pro Leu Ser Thr Leu Leu Trp 

515 520 525 

Gin Ala lie Ala Gly Ala Trp Pro Ala Ser Arg Glu Arg Leu Gin Ser Tyr 

530 535 540 

Ala Leu Lys Ala Ala Arg Glu Ala Gly Asn Ser Thr Ser Trp Thr Asp Pro 

— 545 550 555 560 

Asp Pro Ala Phe Glu Glu Ala Leu Ser Ala Val Val Asp Ser Ala Phe Asp 

565 570 575 

Asn Pro Glu Val Arg Ala Glu Leu Glu Ala Leu Val Gly Leu Leu Ala Pro 
580 585 590 595 

His Gly Ala Ser Asn Ser Leu Ala Ala Lys Leu Val Gin Leu Thr Met Pro 

600 605 610 

Gly Val Pro Asp Val Tyr Gin Gly Thr Glu Phe Trp Asp Arg Ser Leu Thr 

615 620 625 

Asp Pro Asp Asn Arg Arg Pro Phe Ser Phe Ala Glu Arg lie Arg Ala Leu 
630 635 640 645 

Asp Gin Leu Asp Ala Gly His Arg Pro Asp Ser Phe Gin Asp Glu Ala Val 

650 655 660 

Lys Leu Leu Val Thr Ser Arg Ala Leu Arg Leu Arg Arg Asn Arg Pro Glu 
665 670 675 680 

Leu Phe Thr Gly Tyr Arg Pro Val His Ala Arg Gly Pro Ala Ala Gly His 

685 690 695 

Leu Val Ala Phe Asp Arg Gly Ala Gly Gly Val Leu Ala Leu Ala Thr Arg 

700 705 710 

Leu Pro Tyr Gly Leu Glu Gin Ser Gly Gly Trp Arg Asp Thr Ala Val Glu 
715 720 725 730 

Leu Glu Ala Ala Met Thr Asp Glu Leu Thr Gly Ser Thr Phe Gly Pro Gly 
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33 34 
735 740 745 

Pro Ala Ala Leu Ser Glu Val Phe Arg Ala Tyr Pro Val Ala Leu Leu Val 
750 755 760 765 

Pro Ala Thr Gly Gly Lys Ser 
770 

[0 10 2] : 2 h#Dy- : fiftR 

SHyj£>g£ : 775 EZPlomm : * »J K 

Met Arg Thr Pro Val Ser Thr Tyr Arg Leu Gin He Arg Lys Gly Phe Thr 

15 10 15 

Leu Phe Asp Ala Ala Lys Thr Val Pro Tyr Leu His Ser Leu Gly Val Asp 

20 25 30 

Trp Val Tyr Leu Ser Pro Val Leu Thr Ala Glu Gin Gly Ser Asp His Gly 
35 40 45 50 

Tyr Asp Val Thr Asp Pro Ser Ala Val Asp Pro Glu Arg Gly Gly Pro Glu 

55 60 65 

Gly Leu Ala Ala Val Ser Lys Ala Ala Arg Ala Ala Gly Met Gly Val Leu 

70 1 75 80 85 

He Asp He Val Pro Asn His Val Gly Val Ala Thr Pro Ala Gin Asn Pro 

90 95 100 

Trp Trp Trp Ser Leu Leu Lys Glu Gly Arg Gin Ser Arg Tyr Ala Glu Ala 

105 110 115 

Phe Asp Val Asp Trp Asp Leu Ala Gly Gly Arg He Arg Leu Pro Val Leu 
120 125 130 135 

Gly Ser Asp Asp Asp Leu Asp Gin Leu Glu He Arg Asp Gly Glu Leu Arg 

140 145 150 

Tyr Tyr Asp His Arg Phe Pro Leu Ala Glu Gly Thr Tyr Ala Glu Gly Asp 

1-55 160 1-65- ~ 170 

Ala Pro Arg Asp Val His Ala Arg Gin His Tyr Glu Leu He Gly Trp Arg 

175 180 185 

Arg Ala Asp Asn Glu Leu Asn Tyr Arg Arg Phe Phe Ala Val Asn Thr Leu 

190 195 200 

Ala Gly Val Arg Val Glu He Pro Ala Val Phe Asp Glu Ala His Gin Glu 
205 210 215 220 

Val Val Arg Trp Phe Arg Glu Asp Leu Ala Asp Gly Leu Arg lie Asp His 

225 230 235 

Pro Asp Gly Leu Ala Asp Pro Glu Gly Tyr Leu Lys Arg Leu Arg Glu Val 
240 245 250 255 

Thr Gly Gly Ala Tyr Leu Leu He Glu Lys He Leu Glu Pro Gly Glu Gin 

260 265 270 

Leu Pro Ala Ser Phe Glu Cys Glu Gly Thr Thr Gly Tyr Asp Ala Leu Ala 

275 280 285 

Asp Val Asp Arg Val Leu Val Asp Pro Arg Gly Gin Glu Pro Leu Asp Arg 
290 295 300 305 

Leu Asp Ala Ser Leu Arg Gly Gly Glu Pro Ala Asp Tyr Gin Asp Met lie 

310 315 320 

Arg Gly Thr Lys Arg Arg He Thr Asp Gly He Leu His Ser Glu He Leu 
325 330 335 340 

Arg Leu Ala Arg Leu Val Pro Gly Asp Ala Asn Val Ser He Asp Ala Gly 
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36 



35 



345 



350 



355 



Ala Asp Ala Leu Ala Glu He He Ala Ala Phe Pro Val Tyr Arg Thr Tyr 

360 365 370 

Leu Pro Glu Gly Ala Glu Val Leu Lys Glu Ala Cys Glu Leu Ala Ala Arg 
375 380 385 390 

Arg Arg Pro Glu Leu Asp Gin Ala He Gin Ala Leu Gin Pro Leu Leu Leu 

395 400 405 

Asp Thr Asp Leu Glu Leu Ala Arg Arg Phe Gin Gin Thr Ser Gly Met Val 
410 415 420 425 

Met Ala Lys Gly Val Glu Asp Thr Ala Phe Phe Arg Tyr Asn Arg Leu Gly 

430 435 440 

Thr Leu Thr Glu Val Gly Ala Asp Pro Thr Glu Phe Ala Val Glu Pro Asp 

445 450 455 

Glu Phe His Ala Arg Leu Ala Arg Arg Gin Ala Glu Leu Pro Leu Ser Met 
460 465 470 475 

Thr Thr Leu Ser Thr His Asp Thr Lys Arg Ser Glu Asp Thr Arg Ala Arg 

480 485 490 

He Ser Val He Ser Glu Val Ala Gly Asp Trp Glu Lys Ala Leu Asn Arg 
495 500 505 510 

Leu Arg Asp Leu Ala Pro Leu Pro Asp Gly Pro Leu Ser Ala Leu Leu Trp 

515 520 525 

Gin Ala He Ala Gly Ala Trp Pro Ala Ser Arg Glu Arg Leu Gin Tyr Tyr 

530 535 540 

Ala Leu Lys Ala Ala Arg Glu Ala Gly Asn Ser Thr Asn Trp Thr Asp Pro 
545 550 555 560 

Ala Pro Ala Phe Glu Glu Lys Leu Lys Ala Ala Val Asp Ala Val Phe Asp 

565 570 575 

Asn Pro Ala Val Gin Ala Glu Val Glu Ala Leu Val Glu Leu Leu Glu Pro 

580 585- 590 595 

Tyr Gly Ala Ser Asn Ser Leu Ala Ala Lys Leu Val Gin Leu Thr Met Pro 

600 605 610 

Gly Val Pro Asp Val Tyr Gin Gly Thr Glu Phe Trp Asp Arg Ser Leu Thr 

615 620 625 

Asp Pro Asp Asn Arg Arg Pro Phe Ser Phe Asp Asp Arg Arg Ala Ala Leu 
630 635 640 645 

Glu Gin Leu Asp Ala Gly Asp Leu Pro Ala Ser Phe Thr Asp Glu Arg Thr 

650 655 660 

Lys Leu Leu Val Thr Ser Arg Ala Leu Arg Leu Arg Arg Asp Arg Pro Glu 
665 670 675 680 

Leu Phe Thr Gly Tyr Arg Pro Val Leu Ala Ser Gly Pro Ala Ala Gly His 

685 690 695 

Leu Leu Ala Phe Asp Arg Gly Thr Ala Ala Ala Pro Gly Ala Leu Thr Leu 

700 705 710 

Ala Thr Arg Leu Pro Tyr Gly Leu Glu Gin Ser Gly Gly Trp Arg Asp Thr 
715 720 725 730 

Aia Val Glu Leu Asn Thr Ala Met Lys Asp Glu Leu Thr Gly Ala Gly Phe 

735 740 745 

Gly Pro Gly Ala Val Lys He Ala Asp He Phe Arg Ser Phe Pro Val Ala 
750 755 760 765 

Leu Leu Val Pro Gin Thr Gly Gly Glu Ser 
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37 



770 



775 

w&xom : mm 



[0 10 3] BS^J#^ :3 
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BE**] 



ATGAGGACAC CCGCCTCGAC CTACCGGCTG CAGATCAGGC GGGGTTTCAC GCTGTTTGAT 60 
GCCGCCGAGA CCGTGCCCTA CCTGAAGTCA CTCGGGGTGG ACTGGATCTA CCTGTCGCCC 120 
ATCCTGAAGG CAGAGAGCGG CTCCGACCAC GGCTATGACG TCACCGATCC CGCCGTAGTG 180 
GACCCGGAGC GCGGCGGCCC TGAAGGGCTG GCCGCGGTGT CCAAGGCGGC CCGCGGTGCC 240 
GGCATGGGCG TGCTGATCGA CATCGTGCCG AACCACGTGG GCGTGGCGTC GCCGCCGCAG 300 
AACCCGTGGT GGTGGTCGCT GCTCAAGGAA GGGCGCGGGT CGCCCTACGC CGTGGCGTTC 360 
GACGTCGACT GGGACCTGGC GGGGGGCCGC ATCCGGATCC CCGTCCTGGG CAGCGACGAC 420 
GATCTGGACC AGCTCGAAAT CAAGGACGGC GAGCTGCGGT ACTACGACCA CCGCTTCCCG 480 
CTGGCCGAGG GCAGCTACCG GGACGGCGAC TCCCCGCAGG ACGTCCACGG CCGGCAGCAC 540 
TACGAACTCA TCGGCTGGCG GCGCGCCGAC AATGAACTGA ACTACCGCCG GTTCTTCGCG 600 
GTGAACACGC TCGCCGGCAT CCGGGTGGAG GTGCCGCCGG TCTTCGATGA AGCGCACCAG 660 
GAGGTGGTGC GCTGGTTCCG TGCGGGGCTC GCCGACGGGC TGCGGATCGA CCACCCGGAC 720 
GGCCTGGCCG ATCCCGAGGG GTATTTGAAG CGGCTCCGTG AGGTCACCGG GGGCGCGTAC 780 
CTGCTCATCG AAAAGATCCT CGAGCCGGGC GAACAGTTGC CGGCCAGCTT CGAGTGCGAA 840 
GGCACCACCG GCTACGACGC CCTCGCGGAT GTCGACAGGG TCTTCGTGGA CCCGCGGGGA 900 
CAGGTGCCGC TGGACCGTCT GGACGCACGG CTGCGCGGCG GTGCGCCGGC CGACTACGAG 960 
GACATGATCC GCGGGACCAA GCGCCGGATC ACCGACGGCA TCCTGCACTC CGAGATCCTG 1020 
CGCCTTGCCA GGCTGGTGCC CGAGCAGACC GGAATTCCCG GGGAGGCGGC CGCGGATGCG 1080 
ATCGCGGAGA TCATCGCGGC CTTCCCGGTC TACCGGTCCT ATCTTCCCGA GGGCGCGGAG 1140 
ATCCTGAAGG AGGCCTGCGA CCTCGCCGCG CGGAGGCGTC CGGAACTGGG CCAGACCGTC 1200 
CAGCTGCTGC AGCCGCTGCT GCTGGATACC GACCTCGAGA TTTCCCGCAG GTTCCAGCAG 1260 
ACCTCGGGAA TGGTCATGGC CAAAGGCGTG GAGGACACCG CGTTCTTCCG CTACAACCGG 1320 
CTGGGAACGC TCACCGAGGT GGGCGCCGAC CCCACCGAGT TCTCGCTGGA ACCGGAGGAG 1380 
TTTCACGTCC GGATGGCCCG CCGGCAGGCC GAACTCCCGC TCTCCATGAC CACCCTGAGC 1440 

ACGCACGACA JCCAAGCGCAG CGAGGACACC CGGGCCCGGA-TCTCGGTGAT-CGCCGAGGTC-1500 — — — 

GCGCCTGAAT GGGAAAAGGC CCTGGACAGG CTGAACACCC TCGCTCCGCT GCCGGACGGC 1560 
CCGCTCTCCA CGCTGCTCTG GCAGGCGATT GCGGGGGCAT GGCCGGCCAG CCGGGAACGC 1620 
CTTCAGTCCT ACGCCCTGAA AGCGGCGCGC GAAGCCGGGA ACTCGACCAG CTGGACCGAT 1680 
CCGGACCCGG CATTCGAGGA GGCACTTTCC GCCGTCGTCG ACTCCGCCTT CGACAATCCG 1740 
GAGGTGCGTG CGGAACTTGA GGCCCTGGTG GGCCTCCTTG CGCCGCACGG TGCGTCCAAC 1800 
TCGCTCGCGG CAAAGCTTGT CCAGCTGACC ATGCCGGGCG TTCCGGACGT GTACCAGGGC 1860 
ACCGAGTTCT GGGACAGGTC GCTGACCGAT CCGGACAACC GGCGCCCCTT CAGCTTCGCC 1920 
GAACGGATTA GGGCCTTGGA CCAGTTGGAC GCCGGCCACC GTCCGGACTC CTTCCAGGAC 1980 
GAGGCGGTCA AGCTGCTGGT CACCTCGAGG GCGCTGCGGC TGCGGCGGAA CCGGCCCGAG 2040 
CTCTTCACCG GCTACCGCCC CGTGCATGCC AGGGGCCCCG CCGCCGGGCA CCTGGTGGCG 2100 
TTCGACCGCG GCGCCGGGGG AGTGCTGGCG CTTGCCACCC GGCTCCCCTA CGGGCTGGAA 2160 
CAGTCGGGCG GCTGGCGGGA CACCGCCGTC GAGCTTGAAG CCGCCATGAC GGACGAACTG 2220 
ACCGGCTCCA CTTTCGGGCC GGGACCGGCG GCGCTGTCAG AAGTCTTCCG GGCCTACCCG 2280 
GTGGCCTTGT TGGTCCCCGC GACAGGAGGC AAGTCA 2316 



[0 10 4] EJ»J#*§" : 4 
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ATGAGAACGC CAGTCTCCAC GTACAGGCTG CAGATCAGGA AGGGATTCAC ACTCTTCGAC 60 

GCGGCCAAAA CCGTTCCGTA CCTGCACTCG CTCGGCGTCG ACTGGGTCTA CCTTTCTCCG 120 

GTCCTGACTG CCGAGCAGGG CTCCGACCAC GGGTACGACG TCACCGATCC CTCCGCCGTC 180 

GACCCCGAAC GCGGCGGGCC GGAGGGCCTC GCGGCGGTTT CCAAGGCGGC CCGCGCCGCG 240 
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39 40 
GGCATGGGCG TGCTGATCGA CATCGTGCCC AACCACGTGG GCGTCGCGAC GCCGGCGCAG 300 
AACCCCTGGT GGTGGTCGCT GCTCAAGGAG GGACGCCAGT CCCGTTACGC GGAGGCGTTC 360 
GACGTCGATT GGGACCTCGC CGGGGGACGC ATCCGGCTGC CGGTGCTCGG CAGCGACGAT 420 
GACCTCGACC AGCTCGAAAT CAGGGACGGG GAGCTGCGGT ACTACGACCA CCGATTCCCG 480 
CTCGCCGAGG GAACCTACGC CGAAGGCGAC GCCCCGCGGG ATGTCCACGC CCGGCAGCAC 540 
TACGAGCTCA TCGGCTGGCG CCGCGCGGAC AACGAGCTGA ACTACCGCCG CTTTTTCGCG 600 
GTGAACACGC TCGCCGGCGT CCGCGTGGAA ATCCCCGCCG TCTTCGACGA GGCACACCAG 660 
GAGGTGGTGC GCTGGTTCCG CGAGGACCTT GCGGACGGCC TGCGGATCGA CCACCCGGAC 720 
GGCCTCGCTG ACCCCGAGGG GTACCTGAAG CGACTCCGGG AAGTCACCGG CGGCGCTTAC 780 
CTGCTGATCG AAAAGATCCT GGAGCCGGGG GAGCAGCTGC CCGCCAGCTT CGAGTGTGAA 840 
GGCACCACAG GCTACGACGC CCTCGCCGAC GTCGACCGGG TTCTCGTGGA CCCGCGCGGC 900 
CAGGAACCGC TGGACCGGCT TGACGCGTCC CTGCGTGGCG GCGAGCCCGC CGACTACCAG 960 
GACATGATCC GCGGAACCAA GCGCCGGATC ACCGACGGTA TCCTGCACTC GGAGATCCTG 1020 
CGGCTGGCCC GGCTGGTTCC GGGCGACGCC AACGTTTCAA TCGACGCCGG AGCCGACGCT 1080 
CTCGCCGAAA TCATCGCCGC CTTCCCGGTC TACCGCACCT ACCTGCCGGA GGGCGCCGAG 1140 
GTCCTGAAGG AGGCGTGCGA GCTTGCCGCG CGTAGGCGGC CGGAACTCGA CCAGGCCATC 1200 
CAGGCTCTGC AGCCGCTGCT GCTGGACACG GACCTCGAGC TTGCCCGGCG CTTCCAGCAG 1260 
ACCTCGGGCA TGGTCATGGC CAAGGGCGTG GAGGACACCG CGTTCTTCCG CTACAACCGC 1320 
CTGGGCACCC TCACGGAAGT GGGCGCCGAC CCCACCGAGT TCGCCGTGGA GCCGGACGAG 1380 
TTCCACGCCC GGCTGGCACG CCGGCAGGCC GAGCTTCCGC TGTCCATGAC GACGCTGAGC 1440 
ACGCACGACA CCAAGCGCAG CGAGGACACC CGAGCAAGGA TTTCGGTCAT TTCCGAGGTT 1500 
GCGGGTGACT GGGAAAAGGC CTTGAACCGG CTGCGCGACC TGGCCCCGCT GCCGGACGGC 1560 
CCGCTGTCCG CGCTGCTCTG GCAGGCCATT GCCGGCGCCT GGCCCGCCAG CCGGGAACGC 1620 
CTGCAGTACT ACGCGCTGAA GGCCGCGCGT GAAGCGGGGA ACTCGACCAA CTGGACCGAT 1680 
CCGGCCCCCG CGTTCGAGGA GAAGCTGAAG GCCGCGGTCG ACGCCGTGTT CGACAATCCC 1740 
GCCGTGCAGG CCGAGGTGGA AGCCCTCGTC GAGCTCCTGG AGCCGTACGG AGCTTCGAAC 1800 
TCCCTCGCCG CCAAGCTCGT GCAGCTGACC ATGCCCGGCG TCCCGGACGT CTACCAGGGC 1860 
ACGGAGTTCT GGGACCGGTC GCTGACGGAC CCGGACAACC GGCGGCCGTT CAGCTTCGAC 1920 

GACCGCCGCG CCGCGCTGGA GGAGGTGGAT-GGGGGGGAGG-TTGeCGCGTC' ATTTACCGAT 1980 

GAGCGGACGA AGCTGCTAGT GACGTCGCGC GCGCTGCGGC TGCGCCGGGA CCGTCCGGAG 2040 
CTGTTCACGG GGTACCGGCC GGTCCTGGCC AGCGGGCCCG CCGCCGGGCA CCTGCTCGCG 2100 
TTCGACCGCG GCACCGCGGC GGCGCCGGGT GCATTGACCC TCGCCACGCG GCTTCCCTAC 2160 
GGGCTGGAAC AGTCGGGTGG ATGGCGGGAC ACCGCCGTCG AACTTAACAC CGCCATGAAA 2220 
GACGAACTGA CCGGTGCCGG CTTCGGACCG GGGGCAGTGA AGATCGCCGA CATCTTCCGG 2280 
TCGTTCCCCG TTGCGCTGCT GGTGCCGCAG ACAGGAGGAG AGTCA 2325 

[0105] E9>i## : 5 m^KD^m 

BH?»J(£>:B£ : 2936 #®£«;bTf2^ : 5 * UTR 

HE^JCOM : mm #fiE&« : 1. . 564 

m<om. : -*£S «fttfcSM£Lfc;*ft : E 

btfuy-: mm^i 40 #®£**rrfE^ : mat peptide 
BH#I<8«IH : Genomic DNA : 565. . 2880 

e*j©«« u&^j* : s 

eas «f«s*b-re# : 3 " utr 

: U l/tf^A • Xfcf— X(Rhizobium sp.) Wfr&M : 2881. . 2936 

: M-1I (FERM BP-4130) «r«**«Ljfc#ffi : E 

CGTGCTCTAC TTCAACGCGC ACGACGGCGA CGTCGTGTTC AAGCTCCCGT CGGATGAATA 60 

CGCCCCGGCC TGGGACGTCA TCATCGACAC CGCCGGCGCG GGTGCCGATT CCGAACCCGT 120 

GCAGGCTGGC GGCAAACTCA CCGTGGCAGC GAAATCGCTC GTGGTGCTCC GTGCCCACAG 180 

CGCCCCGGAG GAGGAACCGG ACCACTCGGT GGCCGCCTCC CTCGCAGCGC TGACGCAGAC 240 
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41 42. 
TGCGACCGCC GAAACCGCGG CGCTCACCGC CCCCACCGTT CCGGAGCCGA GGAAGACCAA 300 
GAAGGCAGCG CCGAAGCCGG AAGAGGAGGC TCCCGACGAG GCGGCGCCGA AGCCGGAAGA 360 
GAAGGCTCCC GACGAGGCGG CGGCGAAGCC GGAAGAGGCT GCTTCCGACG AGGCGGCGGC 420 
GAAGCCGGAA GAGAAGGCTC CCGACGAGGC GGCGGCGAAG CCGGAAGAGG CTGCTTCCGA 480 
CGAGGCGGCG GCGAAGCCCG CGGGGAAGGC AGCGGCCAAA ACGGCCGGCA GGCGAGCGCC 540 
AGGCAAGCAG GGCGGGACGG GCTC 564 
ATG AGG ACA CCC GCC TCG ACC TAC CGG CTG CAG ATC AGG CGG GGT TTC 612 
Met Arg Thr Pro Ala Ser Thr Tyr Arg Leu Gin lie Arg Arg Gly Phe 
15 10 15 

ACG CTG TTT GAT GCC GCC GAG ACC GTG CCC TAC CTG AAG TCA CTC GGG 660 
Thr Leu Phe Asp Ala Ala GIu Thr Val Pro Tyr Leu Lys Ser Leu Gly 

20 25 30 

GTG GAC TGG ATC TAC CTG TCG CCC ATC CTG AAG GCA GAG AGC GGC TCC 708 
Val Asp Trp He Tyr Leu Ser Pro He Leu Lys Ala Glu Ser Gly Ser 

35 40 45 

GAC CAC GGC TAT GAC GTC ACC GAT CCC GCC GTA GTG GAC CCG GAG CGC 756 
Asp His Gly Tyr Asp Val Thr Asp Pro Ala Val Val Asp Pro Glu Arg 

50 55 60 

GGC GGC CCT GAA GGG CTG GCC GCG GTG TCC AAG GCG GCC CGC GGT GCC 804 
Gly Gly Pro Glu Gly Leu Ala Ala Val Ser Lys Ala Ala Arg Gly Ala 
65 70 75 80 

GGC ATG GGC GTG CTG ATC GAC ATC GTG CCG AAC CAC GTG GGC GTG GCG 852 
Gly Met Gly Val Leu He Asp He Val Pro Asn His Val Gly Val Ala 

85 90 95 

TCG CCG CCG CAG AAC CCG TGG TGG TGG TCG CTG CTC AAG GAA GGG CGC 900 
Ser Pro Pro Gin Asn Pro Trp Trp Trp Ser Leu Leu Lys Glu Gly Arg 

100 105 110 

GGG TCG CCC TAC GCC GTG GCG TTC GAC GTC GAC TGG GAC CTG GCG GGG 948 

Gly_ Ser-Pro-Tyr— Ala-Val Ala Phe-Asp Val-Asp-Trp~Asp Leu Ala Gly 

115 120 125 

GGC CGC ATC CGG ATC CCC GTC CTG GGC AGC GAC GAC GAT CTG GAC CAG 996 
Gly Arg He Arg He Pro Val Leu Gly Ser Asp Asp Asp Leu Asp Gin 

130 135 140 

CTC GAA ATC AAG GAC GGC GAG CTG CGG TAC TAC GAC CAC CGC TTC CCG 1044 
Leu Glu He Lys Asp Gly Glu Leu Arg Tyr Tyr Asp His Arg Phe Pro 
145 150 155 160 

CTG GCC GAG GGC AGC TAC CGG GAC GGC GAC TCC CCG CAG GAC GTC CAC 1092 
Leu Ala Glu Gly Ser Tyr Arg Asp Gly Asp Ser Pro Gin Asp Val His 

165 170 175 

GGC CGG CAG CAC TAC GAA CTC ATC GGC TGG CGG CGC GCC GAC AAT GAA 1140 
Gly Arg Gin His Tyr Glu Leu He Gly Trp Arg Arg Ala Asp Asn Glu 

180 185 190 

CTG AAC TAC CGC CGG TTC TTC GCG GTG AAC ACG CTC GCC GGC ATC CGG 1188 
Leu Asn Tyr Arg Arg Phe Phe Ala Val Asn Thr Leu Ala Gly He Arg 

195 200 205 

GTG GAG GTG CCG CCG GTC TTC GAT GAA GCG CAC CAG GAG GTG GTG CGC 1236 
Val Glu Val Pro Pro Val Phe Asp Glu Ala His Gin Glu Val Val Arg 

210 215 220 

TGG TTC CGT GCG GGG CTC GCC GAC GGG CTG CGG ATC GAC CAC CCG GAC 1284 
Trp Phe Arg Ala Gly Leu Ala Asp Gly Leu Arg He Asp His Pro Asp 



( 23 ) f$M¥>7 - 3 2 2 8 8 3 

43 44 
225 230 235 240 

GGC CTG GCC GAT CCC GAG GGG TAT TTG AAG CGG CTC CGT GAG GTC ACC 1332 
Gly Leu Ala Asp Pro Glu Gly Tyr Leu Lys Arg Leu Arg Glu Val Thr 

245 250 255 

GGG GGC GCG TAC CTG CTC ATC GAA AAG ATC CTC GAG CCG GGC GAA CAG 1380 
Gly Gly Ala Tyr Leu Leu He Glu Lys He Leu Glu Pro Gly Glu Gin 

260 265 270 

TTG CCG GCC AGC TTC GAG TGC GAA GGC ACC ACC GGC TAC GAC GCC CTC 1428 
Leu Pro Ala Ser Phe Glu Cys Glu Gly Thr Thr Gly Tyr Asp Ala Leu 

275 280 285 

GCG GAT GTC GAC AGG GTC TTC GTG GAC CCG CGG GGA CAG GTG CCG CTG 1476 
Ala Asp Val Asp Arg Val Phe Val Asp Pro Arg Gly Gin Val Pro Leu 

290 295 300 

GAC CGT CTG GAC GCA CGG CTG CGC GGC GGT GCG CCG GCC GAC TAC GAG 1524 
Asp Arg Leu Asp Ala Arg Leu Arg Gly Gly Ala Pro Ala Asp Tyr Glu 
305 310 315 320 

GAC ATG ATC CGC GGG ACC AAG CGC CGG ATC ACC GAC GGC ATC CTG CAC 1572 
Asp Met He Arg Gly Thr Lys Arg Arg He Thr Asp Gly He Leu His 

325 330 335 

TCC GAG ATC CTG CGC CTT GCC AGG CTG GTG CCC GAG CAG ACC GGA ATT 1620 
Ser Glu He Leu Arg Leu Ala Arg Leu Val Pro Glu Gin Thr Gly He 

340 345 350 

CCC GGG GAG GCG GCC GCG GAT GCG ATC GCG GAG ATC ATC GCG GCC TTC 1668 
Pro Gly Glu Ala Ala Ala Asp Ala He Ala Glu He He Ala Ala Phe 

355 360 365 

CCG GTC TAC CGG TCC TAT CTT CCC GAG GGC GCG GAG ATC CTG AAG GAG 1716 
Pro Va! Tyr Arg Ser Tyr Leu Pro Glu Gly Ala Glu He Leu Lys Glu 
370 375 380 

_ GCC- TGC- GAC- CTC GCC GCG CGG AGG GGT-CCG GAA CTG GGC CAG ACC'GTC" "1764 

Ala Cys Asp Leu Ala Ala Arg Arg Arg Pro Glu Leu Gly Gin Thr Val 

385 390 395 400 

CAG CTG CTG CAG CCG CTG CTG CTG GAT ACC GAC CTC GAG ATT TCC CGC 1812 

Gin Leu Leu Gin Pro Leu Leu Leu Asp Thr Asp Leu Glu He Ser Arg 

405 410 415 

AGG TTC CAG CAG ACC TCG GGA ATG GTC ATG GCC AAA GGC GTG GAG GAC 1860 
Arg Phe Gin Gin Thr Ser Gly Met Val Met Ala Lys Gly Val Glu Asp 

420 425 430 

ACC GCG TTC TTC CGC TAC AAC CGG CTG GGA ACG CTC ACC GAG GTG GGC 1908 
Thr Ala Phe Phe Arg Tyr Asn Arg Leu Gly Thr Leu Thr Glu Val Gly 

435 440 445 

GCC GAC CCC ACC GAG TTC TCG CTG GAA CCG GAG GAG TTT CAC GTC CGG 1956 
Ala Asp Pro Thr Glu Phe Ser Leu Glu Pro Glu Glu Phe His Val Arg 

450 455 460 

ATG GCC CGC CGG CAG GCC GAA CTC CCG CTC TCC ATG ACC ACC CTG AGC 2004 
Met Ala Arg Arg Gin Ala Glu Leu Pro Leu Ser Met Thr Thr Leu Ser 
465 470 475 480 

ACG CAC GAC ACC AAG CGC AGC GAG GAC ACC CGG GCC CGG ATC TCG GTG 2052 
Thr His Asp Thr Lys Arg Ser Glu Asp Thr Arg Ala Arg He Ser Val 

485 490 495 

ATC GCC GAG GTC GCG CCT GAA TGG GAA AAG GCC CTG GAC AGG CTG AAC 2100 
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45 46 
He Ala Glu Val Ala Pro Glu Trp Glu Lys Ala Leu Asp Arg Leu Asn 

500 505 510 

ACC CTC GCT CCG CTG CCG GAC GGC CCG CTC TCC ACG CTG CTC TGG CAG 2148 
Thr Leu Ala Pro Leu Pro Asp Gly Pro Leu Ser Thr Leu Leu Trp Gin 

515 520 525 

GCG ATT GCG GGG GCA TGG CCG GCC AGC CCG GAA CGC CTT CAG TCC TAC 2196 
Ala He Ala Gly Ala Trp Pro Ala Ser Arg Glu Arg Leu Gin Ser Tyr 

530 535 540 

GCC CTG AAA GCG GCG CGC GAA GCC GGG AAC TCG ACC AGC TGG ACC GAT 2244 
Ala Leu Lys Ala Ala Arg Glu Ala Gly Asn Ser Thr Ser Trp Thr Asp 
545 550 555 560 

CCG GAC CCG GCA TTC GAG GAG GCA CTT TCC GCC GTC GTC GAC TCC GCC 2292 
Pro Asp Pro Ala Phe Glu Glu Ala Leu Ser Ala Val Val Asp Ser Ala 

565 570 575 

TTC GAC AAT CCG GAG GTG CGT GCG GAA CTT GAG GCC CTG GTG GGC CTC 2340 
Phe Asp Asn Pro Glu Val Arg Ala Glu Leu Glu Ala Leu Val Gly Leu 

580 585 590 

CTT GCG CCG CAC GGT GCG TCC AAC TCG CTC GCG GCA AAG CTT GTC CAG 2388 
Leu Ala Pro His Gly Ala Ser Asn Ser Leu Ala Ala Lys Leu Val Gin 

595 600 605 

CTG ACC ATG CCG GGC GTT CCG GAC GTG TAC CAG GGC ACC GAG TTC TGG 2436 
Leu Thr Met Pro Gly Val Pro Asp Val Tyr Gin Gly Thr Glu Phe Trp 

610 615 620 

GAC AGG TCG CTG ACC GAT CCG GAC AAC CGG CGC CCC TTC AGC TTC GCC 2484 
Asp Arg Ser Leu Thr Asp Pro Asp Asn Arg Arg Pro Phe Ser Phe Ala 
625 630 635 640 

GAA CGG ATT AGG GCC TTG GAC CAG TTG GAC GCC GGC CAC CGT CCG GAC 2532 
Glu Arg He Arg Ala Leu Asp Gin Leu Asp Ala Gly His Arg Pro Asp 

645 650 655 — 

TCC TTC CAG GAC GAG GCG GTC AAG CTG CTG GTC ACC TCG AGG GCG CTG 2580 
Ser Phe Gin Asp Glu Ala Val Lys Leu Leu Val Thr Ser Arg Ala Leu 

660 665 670 

CGG CTG CGG CGG AAC CGG CCC GAG CTC TTC ACC GGC TAC CGC CCC GTG 2628 
Arg Leu Arg Arg Asn Arg Pro Glu Leu Phe Thr Gly Tyr Arg Pro Val 

675 680 685 

CAT GCC AGG GGC CCC GCC GCC GGG CAC CTG GTG GCG TTC GAC CGC GGC 2676 
His Ala Arg Gly Pro Ala Ala Gly His Leu Val Ala Phe Asp Arg Gly 

690 695 700 

GCC GGG GGA GTG CTG GCG CTT GCC ACC CGG CTC CCC TAC GGG CTG GAA 2724 
Ala Gly Gly Val Leu Ala Leu Ala Thr Arg Leu Pro Tyr Gly Leu Glu 
705 710 715 720 

CAG TCG GGC GGC TGG CGG GAC ACC GCC GTC GAG CTT GAA GCC GCC ATG 2772 
Gin Ser Gly Gly Trp Arg Asp Thr Ala Val Glu Leu Glu Ala Ala Met 

725 730 735 

ACG GAC GAA CTG ACC GGC TCC ACT TTC GGG CCG GGA CCG GCG GCG CTG 2820 
Thr Asp Glu Leu Thr Gly Ser Thr Phe Gly Pro Gly Pro Ala Ala Leu 

740 745 750 

TCA GAA GTC TTC CCG GCC TAC CCG GTG GCC TTG TTG GTC CCC GCG ACA 2868 
Ser Glu Val Phe Arg Ala Tyr Pro Val Ala Leu Leu Val Pro Ala Thr 
755 760 765 
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47 

GGA GGC AAG TCA 
Gly Gly Lys Ser 
770 

TGACGCAGCC CAACGATGCG GCCAAGCCGG TGCAGGGAGC GGGGCGCTTC GATATC 



7-322883 



48 



[0 10 6] BH3Wt:6 
K?iJ<E>g£ : 3084 

w&hdm : mm 

h#ni?- : MR 
J£.Fl<DMM : Genomic DNA 

sag 

r sp.) 

: Q36 (FERM BP-4316) 



10 



X tf— ~>— X(Arthrobacte 



*?*£«frTfw : 5 ~ utr 

#SE&B : I-. 677 

#®£^b-f!E-*f : mat peptide 
#ffi#S : 678. . 3002 

««**to-rE# : 3 " UTR 
: 3003.. 3073 



2880 
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GATCCGGACG GCAACCTCAT GTCCCCGGAG GACTGGGACA GCGGCTTCGG CCGTTCGGTG 
GGCATGTTCC TCAACGGCGA CGGCATCCAG GGCCACGATG ACCGCGGCCG CCGCATCACG 
GACGTGAACT TCCTGCTGTA CTTCAACGCC CACGACGGCG ACGTCGAGTT CACGCTGCCG 
CCGGACGAAT ACGCCCCGGC CTGGGACGTC ATCATCGACA CCGCCGGTGA AGGGGCCGAC 
TCCAAGCCCG CGGACGCCGG AACCATCCTG TCCGTTGCGG CCAAGTCGCT GGTTGTGCTT 
CGCGCCCACA GCGCACCGGA GGAGGAGCCT GACCATTCCG TGGCTGCTTC CCTGGCTGCA 
CTGACGCAGA CCGCCACCGC CGAGACGGCG GCGCTCACAG CTCCTGCCGT TCCCGAGCCG 
GCCAAGACGA AGAAGCCGGC CGCTGACCCG GTTGCTGAAC CGGCCGACCC GCCGGTTGCT 
GACCCGGCCG ACCCGGTTGC TGACCCGGTT GCTGACCCGG CGCCGGAACC GGCTGCGGAG 
CCTGCGAAAT CCGCAGCGGA ACCTGGTGCG GAGCCTGCGA AGGACCCGGA GGAGCAGCCG 
GCGGAAAAGC CGGCGCGCAA GCCTGCGGCA AAGCGCGGCG GCCACCTGAG GGCGGTCAAG 
CCCGCTGGGG AGGACGC 

ATG AGA ACG CCA-GTC TCC ACG TAC- AGG CTG "CAG^ATC ~AGG ~AAG~ GGA~TTC 
Met Arg Thr Pro Val Ser Thr Tyr Arg Leu Gin He Arg Lys Gly Phe 
15 10 15 

ACA CTC TTC GAC GCG GCC AAA ACC GTT CCG TAC CTG CAC TCG CTC GGC 
Thr Leu Phe Asp Ala Ala Lys Thr Val Pro Tyr Leu His Ser Leu Gly 

20 25 30 

GTC GAC TGG GTC TAC CTT TCT CCG GTC CTG ACT GCC GAG CAG GGC TCC 
Val Asp Trp Val Tyr Leu Ser Pro Val Leu Thr Ala Glu Gin Gly Ser 

35 40 45 

GAC CAC GGG TAC GAC GTC ACC GAT CCC TCC GCC GTC GAC CCC GAA CGC 
Asp His Gly Tyr Asp Val Thr Asp Pro Ser Ala Val Asp Pro Glu Arg 

50 55 60 

GGC GGG CCG GAG GGC CTC GCG GCG GTT TCC AAG GCG GCC CGC GCC GCG 
Gly Gly Pro Glu Gly Leu Ala Ala Val Ser Lys Ala Ala Arg Ala Ala 
65 70 75 80 

GGC ATG GGC GTG CTG ATC GAC ATC GTG CCC AAC CAC GTG GGC GTC GCG 
Gly Met Gly Val Leu He Asp He Val Pro Asn His Val Gly Val Ala 

85 90 95 

ACG CCG GCG CAG AAC CCC TGG TGG TGG TCG CTG CTC AAG GAG GGA CGC 1013 
Thr Pro Ala Gin Asn Pro Trp Trp Trp Ser Leu Leu Lys Glu Gly Arg 

100 105 HO 

CAG TCC CGT TAC GCG GAG GCG TTC GAC GTC GAT TGG GAC CTC GCC GGG 1061 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
677 
725 
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917 
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49 50 
Gin Ser Arg Tyr Ala Glu Ala Phe Asp Val Asp Trp Asp Leu Ala Gly 

115 120 125 

GGA CGC ATC CGG CTG CCG GTG CTC GGC AGC GAC GAT GAC CTC GAC CAG 1109 
Gly Arg He Arg Leu Pro Val Leu Gly Ser Asp Asp Asp Leu Asp Gin 

130 135 140 

CTC GAA ATC AGG GAC GGG GAG CTG CGG TAC TAC GAC CAC CGA TTC CCG 1157 
Leu Glu He Arg Asp Gly Glu Leu Arg Tyr Tyr Asp His Arg Phe Pro 
145 150 155 160 

CTC GCC GAG GGA ACC TAC GCC GAA GGC GAC GCC CCG CGG GAT GTC CAC 1205 
Leu Ala Glu Gly Thr Tyr Ala Glu Gly Asp Ala Pro Arg Asp Val His 

165 170 175 

GCC CGG CAG CAC TAC GAG CTC ATC GGC TGG CGC CGC GCG GAC AAC GAG 1253 
Ala Arg Gin His Tyr Glu Leu lie Gly Trp Arg Arg Ala Asp Asn Glu 

180 185 190 

CTG AAC TAC CGC CGC TTT TTC GCG GTG AAC ACG CTC GCC GGC GTC CGC 1301 
Leu Asn Tyr Arg Arg Phe Phe Ala Val Asn Thr Leu Ala Gly Val Arg 

195 200 205 

GTG GAA ATC CCC GCC GTC TTC GAC GAG GCA CAC CAG GAG GTG GTG CGC 1349 
Val Glu He Pro Ala Val Phe Asp Glu Ala His Gin Glu Val Val Arg 

210 215 220 

TGG TTC CGC GAG GAC CTT GCG GAC GGC CTG CGG ATC GAC CAC CCG GAC 1397 
Trp Phe Arg Glu Asp Leu Ala Asp Gly Leu Arg He Asp His Pro Asp 
225 230 235 240 

GGC CTC GCT GAC CCC GAG GGG TAC CTG AAG CGA CTC CGG GAA GTC ACC 1445 
Gly Leu Ala Asp Pro Glu Gly Tyr Leu Lys Arg Leu Arg Glu Val Thr 

245 250 255 

GGC GGC GCT TAC CTG CTG ATC GAA AAG ATC CTG GAG CCG GGG GAG CAG 1493 
Gly Gly Ala Tyr Leu Leu lie Glu Lys He Leu Glu Pro Gly Glu Gin 

260 — -265 270 

CTG CCC GCC AGC TTC GAG TGT GAA GGC ACC ACA GGC TAC GAC GCC CTC 1541 
Leu Pro Ala Ser Phe Glu Cys Glu Gly Thr Thr Gly Tyr Asp Ala Leu 

275 280 285 

GCC GAC GTC GAC CGG GTT CTC GTG GAC CCG CGC GGC CAG GAA CCG CTG 1589 
Ala Asp Val Asp Arg Val Leu Val Asp Pro Arg Gly Gin Glu Pro Leu 

290 295 300 

GAC CGG CTT GAC GCG TCC CTG CGT GGC GGC GAG CCC GCC GAC TAC CAG 1637 
Asp Arg Leu Asp Ala Ser Leu Arg Gly Gly Glu Pro Ala Asp Tyr Gin 
305 310 315 320 

GAC ATG ATC CGC GGA ACC AAG CGC CGG ATC ACC GAC GGT ATC CTG CAC 1685 
Asp Met He Arg Gly Thr Lys Arg Arg He Thr Asp Gly He Leu His 

325 330 335 

TCG GAG ATC CTG CGG CTG GCC CGG CTG GTT CCG GGC GAC GCC AAC GTT 1733 
Ser Glu He Leu Arg Leu Ala Arg Leu Val Pro Gly Asp Ala Asn Val 

340 345 350 

TCA ATC GAC GCC GGA GCC GAC GCT CTC GCC GAA ATC ATC GCC GCC TTC 1781 
Ser He Asp Ala Gly Ala Asp Ala Leu Ala Glu He He Ala Ala Phe 

355 360 365 

CCG GTC TAC CGC ACC TAC CTG CCG GAG GGC GCC GAG GTC CTG AAG GAG 1829 
Pro Val Tyr Arg Thr Tyr Leu Pro Glu Gly Ala Glu Val Leu Lys Glu 
370 375 380 
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51 52 
GCG TGC GAG CTT GCC GCG CGT AGG CGG CCG GAA CTC GAC CAG GCC ATC 1877 
Ala Cys Glu Leu Ala Ala Arg Arg Arg Pro Glu Leu Asp Gin Ala He 
385 390 395 400 

CAG GCT CTG CAG CCG CTG CTG CTG GAC ACG GAC CTC GAG CTT GCC CGG 1925 
Gin Ala Leu Gin Pro Leu Leu Leu Asp Thr Asp Leu Glu Leu Ala Arg 

405 410 415 

CGC TTC CAG CAG ACC TCG GGC ATG GTC ATG GCC AAG GGC GTG GAG GAC 1973 
Arg Phe Gin Gin Thr Ser Gly Met Val Met Ala Lys Gly Val Glu Asp 

420 425 430 

ACC GCG TTC TTC CGC TAC AAC CGC CTG GGC ACC CTC ACG GAA GTG GGC 2021 
Thr Ala Phe Phe Arg Tyr Asn Arg Leu Gly Thr Leu Thr Glu Val Gly 

435 440 445 

GCC GAC CCC ACC GAG TTC GCC GTG GAG CCG GAC GAG TTC CAC GCC CGG 2069 
Ala Asp Pro Thr Glu Phe Ala Val Glu Pro Asp Glu Phe His Ala Arg 

450 455 460 

CTG GCA CGC CGG CAG GCC GAG CTT CCG CTG TCC ATG ACG ACG CTG AGC 2117 
Leu Ala Arg Arg Gin Ala Glu Leu Pro Leu Ser Met Thr Thr Leu Ser 
465 470 475 480 

ACG CAC GAC ACC AAG CGC AGC GAG GAC ACC CGA GCA AGG ATT TCG GTC 2165 
Thr His Asp Thr Lys Arg Ser Glu Asp Thr Arg Ala Arg He Ser Val 

485 490 495 

ATT TCC GAG GTT GCG GGT GAC TGG GAA AAG GCC TTG AAC CGG CTG CGC 2213 
lie Ser Glu Val Ala Gly Asp Trp Glu Lys Ala Leu Asn Arg Leu Arg 

500 505 510 

GAC CTG GCC CCG CTG CCG GAC GGC CCG CTG TCC GCG CTG CTC TGG CAG 2261 
Asp Leu Ala Pro Leu Pro Asp Gly Pro Leu Ser Ala Leu Leu Trp Gin 

515 520 525 

GCC ATT GCC GGC GCC TGG CCC GCC AGC CGG GAA CGC CTG CAG TAC TAC 2309 
" Ala" lie AIaT"Gly~ATa"Trp PTo^ATa Ser Arg Gru _ Ar^Leu~GTn"Tyrfyr 
530 535 540 

GCG CTG AAG GCC GCG CGT GAA GCG GGG AAC TCG ACC AAC TGG ACC GAT 2357 
Ala Leu Lys Ala Ala Arg Glu Ala Gly Asn Ser Thr Asn Trp Thr Asp 
545 550 555 560 

CCG GCC CCC GCG TTC GAG GAG AAG CTG AAG GCC GCG GTC GAC GCC GTG 2405 
Pro Ala Pro Ala Phe Glu Glu Lys Leu Lys Ala Ala Val Asp Ala Val 

565 570 575 

TTC GAC AAT CCC GCC GTG CAG GCC GAG GTG GAA GCC CTC GTC GAG CTC 2453 
Phe Asp Asn Pro Ala Val Gin Ala Glu Val Glu Ala Leu Val Glu Leu 

580 585 590 

CTG GAG CCG TAC GGA GCT TCG AAC TCC CTC GCC GCC AAG CTC GTG CAG 2501 
Leu Glu Pro Tyr Gly Ala Ser Asn Ser Leu Ala Ala Lys Leu Val Gin 

595 600 605 

CTG ACC ATG CCC GGC GTC CCG GAC GTC TAC CAG GGC ACG GAG TTC TGG 2549 
Leu Thr Met Pro Cly Val Pro Asp Val Tyr Gin Gly Thr Glu Phe Trp 

610 615 620 

GAC CGG TCG CTG ACG GAC CCG GAC AAC CGG CGG CCG TTC AGC TTC GAC 2597 
Asp Arg Ser Leu Thr Asp Pro Asp Asn Arg Arg Pro Phe Ser Phe Asp 
625 630 635 640 

GAC CGC CGC GCC GCG CTG GAG CAG CTG GAT GCC GGC GAC CTT CCC GCG 2645 
Asp Arg Arg Ala Ala Leu Glu Gin Leu Asp Ala Gly Asp Leu Pro Ala 
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53 54 
645 650 655 

TCA TTT ACC GAT GAG CGG ACG AAG CTG CTA GTG ACG TCG CGC GCG CTG 2693 
Ser Phe Thr Asp Glu Arg Thr Lys Leu Leu Val Thr Ser Arg Ala Leu 

660 665 670 

CGG CTG CGC CGG GAC CGT CCG GAG CTG TTC ACG GGG TAC CGG CCG GTC 2741 
Arg Leu Arg Arg Asp Arg Pro Glu Leu Phe Thr Gly Tyr Arg Pro Val 

675 680 685 

CTG GCC AGC GGG CCC GCC GCC GGG CAC CTG CTC GCG TTC GAC CGC GGC 2789 
Leu Ala Ser Gly Pro Ala Ala Gly His Leu Leu Ala Phe Asp Arg Gly 

690 695 700 

ACC GCG GCG GCG CCG GGT GCA TTG ACC CTC GCC ACG CGG CTT CCC TAC 2837 
Thr Ala Ala Ala Pro Gly Ala Leu Thr Leu Ala Thr Arg Leu Pro Tyr 
705 710 715 720 

GGG CTG GAA CAG TCG GGT GGA TGG CGG GAC ACC GCC GTC GAA CTT AAC 2885 
Gly Leu Glu Gin Ser Gly Gly Trp Arg Asp Thr Ala Val Glu Leu Asn 

725 730 735 

ACC GCC ATG AAA GAC GAA CTG ACC GGT GCC GGC TTC GGA CCG GGG GCA 2933 
Thr Ala Met Lys Asp Glu Leu Thr Gly Ala Gly Phe Gly Pro Gly Ala 

740 745 750 

GTG AAG ATC GCC GAC ATC TTC CGG TCG TTC CCC GTT GCG CTG CTG GTG 2981 
Val Lys He Ala Asp He Phe Arg Ser Phe Pro Val Ala Leu Leu Val 

755 760 765 

CCG CAG ACA GGA GGA GAG TCA 3002 
Pro Gin Thr Gly Gly Glu Ser 
770 775 
TGACGCACAC CTACCCGCGG GAAGCCGCGA AACCCGTCCT GGGCCCCGCA CGCTACGACG 3063 
TCTGGGCGCC C 3073 
[0 10 7] : 7 . htf Dv- : 

mm 

Met Arg Thr Pro Ala Ser Thr Tyr Arg Leu Gin lie Arg Arg Gly Phe Thr 
15 10 15 

Leu Phe Asp 
20 

[0 10 8] E5U»# : 8 h#P$;- : 

m&KD&z : 20 mmv>mm : k 
mm 

Met Arg Thr Pro Val Ser Thr Tyr Arg Leu Gin He Arg Lys Gly Phe Thr 

15 10 15 
Leu Phe Asp 
20 

[0 1 0 9] HE#I#*I : 9 h#Di;- : fi«:R 

mm<o^ : 21 mmvmn : ^y^- k 

mm 

Arg Ser Glu Asp Thr Arg Ala Arg He Ser Val He Ala Glu Val Ala Pro 
1 5 10 15 

Glu Trp Glu Lys 
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56 



20 



[0 110] BE5U#^ : 10 
SH^iJ©S$ : 21 

Leu Val Gin Leu Thr Met Pro Gly Val Pro Asp Val Tyr Gin Gly Thr Glu 
15 10 15 

Phe Trp Asp Arg 
20 

CO 1 1 1] H23Wf : 11 10 r-#n$>— : HrJBtt 

BH^JWfi^ : 20 BH^JfiDSS : H 

mm 

Leu Val Gin Leu Thr Met Pro Gly Val Pro Asp Val Tyr Gin Gly Thr Glu 
1 5 10 15 

Phe Trp Asp 
20 

[o 1 1 2] mmmn 12 

ffim<D&2 : 20 ttPkDmm : ^7?- K 

BH?iJCDS : 75/1 20 7 =7 V * > bM : *m$l7 5 > h 

Glu Gly Arg Gin Ser Arg Tyr Ala Glu Ala Phe Asp Val Asp Trp Asp Leu 



1 5 
Ala Gly Gly 
20 

[HI] mmu-1 l(Z)Miiia«£^-fBTa&-5„ 

im 2)mmQ 3 6 ©siSia^^^-rHT^s. 
ih 3 ttmsm-i ~i ©si p H^^fmx'^r.' 
[04] ^Q3 6(DmmpH&7ji-rm-v&z>o 

[0 5] BPSiM-1 1 ®^^ttSr^-r0TS-5. 
[0 7] ®S^M-1 10pH$£tt^S1-BT$5. 
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15 



[08] SiQ3 6 0pH^tt^tiT'*l>. 

[0 9] uO^CJ;5ffiMDNAT?*5 p BMT 7 

5^*3— KTSDNASSt. " 
30 [010] ClC0^^CJ;^)i|aMADNAT*-5pBQT 
1 3©ftiM^ftb0T*-5 o ft&N 04 1 , 
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